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Infiruments, called Quadrants: Alſo a 
a Diagonal-Scale, and a Semicircle, all in- 
* wented by the Ingenious Mr. Joun COLLINS, and 
IE © Engrav'd by that unparallel'd Artiſt Mr. HR NR I 
g8uUr rom, Mathematical-Inflrument-Maker, their 
Wees at large being firſt Publiſhed in the Tear 1659; 
= but the Book being now ſcarce and out of Print, I have, 
28 | 4 * ; FA Ed Ot 99 . 
= ©. art "the Requeſt of ſeveral Perſons Mathematically 
= znclined, drawn from it the Uſefulleft Parts thereof, 
= *T need not to ſay any thing in the Praiſe of theſe In- 
= Aruments, Becauſe they are already known to be the bet 
= bein lind that are eutant, or (in my Opinion) ever 
n Hoping vou will kindly accept of my Endeavours, 
1 tending o the Increaſe of Mathematical Knowledge, I 
A remain @ Well-wiſher to the Mathematics. 
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1 A DESsoRIPTION of the 4 
S OUADRANCTH 

3 Five Inches Radius. 

$3 Of the Lines on the Forefide of the QUADRANT. * 

© N the Right Edge from the Center is placed a Line of equal Parts, of 

| = 5 Inches in Length, divided into 100 equal Parts. | =p 

I - On the Left Edge is a Line of Tangents continued to 63d. 26m. 

Y Theſe Two Lines make a Right-angle in the Center, and between them in- 

' clude the Projection. | 48 

4 Next above this Projection towards the Center, is put on in the Quadrant 

1 of a Circle the Sun's Declination. Lb 2 1 e 

15 ä And above that, are four other Quadrants or Circles, containing the Days 

9 - of the Month, reſpecting the Four Seaſons of the Year. | | I 
_ - Underneath the Projection, towards the Limb, is put on, in one Half of a ' = 
IF Quadrant, one of the Sides' of a Geometrical Quadrant, and in the other ; 4 
1 Half the Line of Shadows. N 

1 Liikewiſe, on the very Edge of the Quadrant, two Dialling-Scales, which do 

1 not proceed from the Center; that on the Right Edge is called the Line of 

5 | Latitudes ; and that on the Left Edge is the Scale of Hours proportionable to 

Y the Line of Latitudes. 5 8 


I There are belonging to this Quadrant two Horizons, and two Ecliptics; all 
© | meeting in one Point on the Left Edge of the Quadrant, viz. in the Tangent 
_— of '51'Deg. 30 Min. The firſt Horizon paſſeth from the aforefaid Point to 
= the Tropic of Capricorn, and marked with 100, ITo, 120, 0: The ſecond 
| Horizon paſſeth from the aforeſaid Point to the Tropic. of Cancer, and 
marked with Io, 20, 30, 40: The firſt or Winter Ecliptic paſſeth from the _— 
.*_ " aforeſaid Point to the Tropic of Capricorn, and marked thus with the Six » 
Southern Signs; Viz. & -,. F-: The ſecond or Summer Eclptic 42 
3 8 from the aforeſaid Point to the Tropic of Cancer, and marked with the 

Six Northern Signs, viz. Y—IR5 —Qnr—S. . | 8 


af 


Ihbe Parallels of Altitude are thoſe Circles that ſeem* Concentric, or Pa - | 
«<8. © rallel to the firſt Horizon, and numbred from thence 62 Degrees (the Suns = 
” S _ greateſt Meridian Altitude in our Latitude) every fifth Degree thus . 

and every tenth Degree drawn with a thicker Stroke thus which is diſtig- _ 
- | _ __  guifhable from the reſt. Note, Thoſe Parallels above the upper, or firſt He- 


z aon, muſt be reckoned from the upper ot firſt Horizon towards the Center; ] 
" |& . _ they are in Number 18. | 1 8 — 
8 | AS * . is i nn 


4 A Deſeription of te QUADRANT, 
The Azimuth are Circles paſſing. the Parallels of Altitude, and numbred by 
Th Ps 30, Cc. from the Right Edge or Meridian. 


07 Of the Lines on the Backfide of the Qv ADR A "x f 


1. On the Right Edge there is a Line of Signs ſuing from the Centre, the 
Radius whereof is in 3 5 Inches. 

2. On the Left Edge there is a Line of Chords iſſuing from the Centre. 

3. On the Edge of the Quadrant there are two Scales for finding the Hour 
and Azimuth in one Latitude: The Hour-Scale is nothing but 62 3 of a 
Line of Signs, whoſe Radius is made = ual to half the Secant of the Latitude 
(being fitted for London) to the common Radius of the Signs ; the pricked Lines 
of Declination being annexed to it, and alſo continued beyond the other End 
| of it to the Sun's greateſt ,Declination, is alſo a Portion of a Line of Signs, the 
Radius whereof is equal to the Sign of the Latitude taken out of the other Part 
of the Scale; or, which is all one, the Sign of the, Sun's greateſt Declination is 
made equal to the Sign: of its greateſt Altitude at the Hour of 6, taken out of 
the 2 Part of the Scale, which at London is 18 Degrees 12 Min. 

4. The Azimuth-Scale is 62 Deg. of a Line of Sines, whoſe Radius is made 
equal to half the Tangent of the Latitude to the common Radius of the Signs, 
the Line of Declination annexed to it, and continued beyond it. To the Sun's 
greateſt Declination is alſo a Portion of the Line of Signs of ſuch a Length where- 
of the Sign of the Latitude is equal to the Radius of the Sign of the other Part 
of this fitted Scale ; or which is all one, the Length of the Sun's greateſt Decli- 
nation is made equal to the Sun's Vertical Altitude, which in this ne is 
3⁰ deg. 39 min. of tlie other Sign, or Line of Altitudes. 

The Limb is numbred both with Degrees and Time, from che Right 


Edge towards the Left. _ | 
Between the Limb and the Ns are pur on in Circles theſe. Scales 
following. 
I. A Line of Verſed Sines to 180 deg. 


II. A Line of double Tangents or Scale of Hour being the fame Dialling 
Scale as was deſcribed on the Foreſide. 
III. A Line of Verſed Sines. of 90 deg. 


IV. A Line of Secants to 60 deg. | The Graduations. thereof beg again. 


80 deg. in the Limb; to ſupply which Vacancy, and for other good Uſes, 


ere is put on a Line of Signs to 90 deg. ending where the Former Gratuz- 
tions begin. This is called the leſſer Signs. 


V. A Line of Tangents graduated to 63 deg. 26 min, 


VI. A Line of Tangents to 45 deg. or three Hours, through the whols Limb E 


for Diallin yeh may alſo be numbred by the Ark dou led to ſerve for a 


I in wn alias a Semi- Fangent. | 5 
In ano 1 of a Circle may be inſctibed a Pattion of a ver- I 


EM to Fight times the Radius increaſed, of that 180 deg. called the Oc- ; . 
Verſed Signs and at the End of this en the other Edge, another Por- = 


tion of a Verſed Sine to 12 times the Radius increaſed, may be put on. 
VIII. And laftly, above all theſe is the Scale of Hours, or octurnal, with 


Stars Names graved with it, towards the Centre. This is divided into 12 


- Hours, and their Parts; and the Stars are put on from * Rigt Alten- 
* W 215551 | 


. : 5 The 


— 


The reſt ot Months are eas ly after found. "1 GT al 81 26 
A that you take the Complement h a -|=|2|=|= — 2 
| gf oj11] of 5 10,12 
a 35 of a placed Month always, | | EE 
And count it from its Place with due Progreſſion, I 
Ir ſhews you where the next Month takes Poſſeſſion. 89 10011/12013 — 
„ pas | | | 15166171809 20/21] 
Thus placing the Month of March firſt, then if [25123 2425260 27128 
you would place April, or the ſecond Month, 20 zolnlolof. of ol 
March having 31 Days, the Complement thereof = an bv, Sy Hey ils 
to 35 is 4; then counting four Columns from the . WE Gol 72 > þ 
Place of March, it falls upon the fifth Column, 196] 81921 4188170018 


Sect. I. of the ALMA NAC x, | 


| PEFORE the Projection or Quadrant can be uſed, the Day of the Month, the 
Sun's Place in the Ecliptic, or the Declination of the Sun muſt be 


known. Now by this Almanack you may find the Day of the Month as well as 
by any common Almanack whatſoever. _ | | 

It conſiſts of a rectangular Oblong, or long Square, divided into Seven Co- 
lumns in Breadth, to repreſent the Seven Days of the Week, accounting Sunday 
the firſt ; and Length ways into Nine Columns ; the two uppermoſt repreſent 
the Months of the Year, accounting March the firſt; the five middlemoſt the 
reſpective _ of each Month; and the two undermoſt ſome certain Leap- 
Years, poſited in ſuch Columns, as that thereby may be known by Inſpection 
what Day of the Week the firſt of arch happened upon in the ſaid Leap-Years 
paſt: Therefore, for your better Inſtruction, take this following Rule. 


Firſt, having March affign'd, to lead the Round 


where the Figure 2 1s placed for two Months ; | ih 
then April being placed, if you would place May, you muſt take 30, the Num- 


ber of Days in April, from 35, and there reſts 5; and counting 5 Columns 


from the Place of April, which is in the third Column, the Figure 3 is placed 
for the third Month, or Month of May. 


The next Thing to be known is, on what Day of the Week the firſt of March 
falleth upon, which is continually to be remembred in the enſuing Almanack; 
Ar 7. a | 


This for ſome Leap-years paſt and to come may be known by accounting in 
what Column the ſaid Leap-Year is placed: But the Time preſent not agreeing 
with the Numbers in the Almanack, and the ſooneſt of the Time to come being 
1756, I ſhall ſay nothing of it; but for a general Rule take it in theſe Words: 
Io the Number Two add the Year of our Lord, and a fourth Part thereof, 


neglecting the odd Remainder when there is any; the Sum divide by 7, the 


Remainder, when the Diviſion is finiſhed, ſhews the Number of Direction, or 


the Day of the Week on which the firſt of March falleth, accounting Sunday the | 


firſt: but if nothing remains, it falls on Saturday. 


by ' Example for the Year 1709 


The even Fourth 427 | | | 
pas 1 7) 2138 (205 is the Quotient... V 


The Uſe of the QA DRAN r. 


| 6 The Uſe of the QuaDnranrt. 


this Rule there will be found to remain 3 for the Year 1709, whence it 
| 5645 that the firſt of March falloth on the third Day of the Wan dix. on 
Tueſday in this Year. So in the Year 1710 there will remain 4, for Medueſday. 
In the Year 1711 there will raft, Fob Thurſday. In the Year 1712 there will 
remain o, for Saturday. In the Year 1713 there will remain 1, for Sunday. 

So that hence it may be obſerved that every fourth Year the firſt of March pro- 
ceeds Five Days; upon which Suppoſition the former Rule is built. Say 
then, As 4 to 5, or as 1 to 14, ſo is the Year propounded to the Number of 
Days the firſt of March hath proceeded in all that Tract, cauſed by the odd 
Days in each Year, and the Acceſs of the Days for the Leap-Years. This 
Number divided by 7, the Remainder ſhews the fractinate Part of a Week 
above whole ones, which the ſaid Day hath proceeded, which will not agree 
with the Day of the Week it falls upon according to the common Tradition, 
unleſs the Number 2 be added thereto ; which argues, that the firſt of March, 
as now we account the Days of the Week, fell upon Monday, or the ſecond Day 
of the Week in the Year of our Loxp's Nativity. This is only for Illuſtration, 

of the former Rule, being to ſhew, That the adding of the even fourth Part of 
the Year of our Loxp thereto, works the Proportion of 4 to 5. 0 


The U this Almanack is to la or ever an what Day e "the Watk any . 
1 1 the Ala fals upon 4 | 2 i 


Remembring what Day the firſt of March fell upon in the Year propounded, 
{which doth. then begin in the Uſe of this Almanact, and not ſooner or later, 
as upon Neto-year's Day or Quarter-day) all the Figures repreſenting the Days of 
the Month, do alſo repreſent the ſame Day of the Week in the Months under 

which they ſtand; and the Converſe, the Month being aſſigned, all the Figures 
that ſtand as Days under it inform you what Day of the ſaid Month the Week- 
3 Day ſhall be the ſame as it was upon the iſt Day of March; and then by the due 
= Progreſſion, it will be eaſy to find upon what Day of the Month any Day of the 
= Week falleth, as well as by any common Almanact whatſoever, without the trou- 
KEE ble of one; and ſometimes two Dominical Letters quite ſhunned in this Alma- 
nack by beginning the Year the 1ſt of March; and ſo the odd Day for Leap-Year 
is introduced between the End of the Old and the Beginning of the New-Year. 
= In the Year 1709, looking for the Figure 10 in the eee for the 
= _ Month of December, under it I find 6, 13, 20, and 27. Now the firſt of March 
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being Tueſday, I conclude alſo that theſe reſpective Days in December were 


likewiſe upon Ti 


[gays, and from hence collect that Chriſtmas-day, which is al- 


; ways the 25th et Month, happened on a Sunday. 
. SEES m_—_ 2..T refify the Bead. 
3 PEFORK ahis Pre ie can be uſod, the Bead muſt be reflified : To do 


| . 5 8 _ "the Jower or dummer Eeliptic, and the Bead is fitted for Uſe; but if it be Win- 
eit be ſet to the upper or Winter Ecliptic, and then it is al ſo fitted for 
ede Hour of in the Morning, or after the Hour of 6 in the 
or (which is all one)] when the Sun 
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The Uſe of the QUADRNT.. 7 


6 of the Clock ; then muſt the Bead be rectified to the Winter Ecliptic, and the 
Parallels above the upper Horizon are thoſe that will come in Uſe. 
A ö | Sea, 3. To find the Sun', Declination, _ 


bs | H AVING by the foregoing Almanach, or by any other common Almanact, 
| found the Day of the Month, the Thread laid over the ſame Day of the 
Month, it interſects it upon that Circle whereon it is graduated, which in the 
Summer Half-year is to be accounted on this Side the Equinoctial North, and 
in the Winter Half-year South. So laying the Thread over the 27th Day of 
April, it interſects the Circle of Declination at 17 Deg. and ſo much was the 

Sun's Declination. | | 


Sea. PL DT find the San's true Place. 


1 | TH E Thread lying as before, ſhews on the reſpective Ecliptic ; fo the 
| Thread lying over the 27th of April, will cut the Summer Ecliptic in 17 
mn deg. 7 min. of Taurus, or in 12 deg. 53 min. of Leo; which agrees to the 26th | 
4 Day of July, the Thread interſecting both theſe Days at once; and the oppo- 
1 ſite Point of the Ecliptic hereto are 17 deg. 7 min. in Scorpio, about the 3oth 
WW of October; and 12 deg. 53 min. of Aquarius, about the 22d of January, all 
1 ſhewed at once by the Thread's Poſition. TT | | 
F. - Set. 5. To find the Sun's Right Aſcenſion. 

1 LAY. the Thread over the Day of the Month as before, and it interſects it 
9 in the equal Limb; whence taking it in Degrees and Minutes of the 


Equinoctial, whilft the Sun is departing from the 1 towards the Tro- 
pics, it muſt be counted as the Graduation of the Limb, from the Left Edge 
f towards the Right; but when the Sun is returning from the Right Edge to. 
4 wards the Left, the Right Aſcenſion thus found muſt be eſtimated according to 
the Seaſon of the Lear. ; | ; 


F 125 Dr. II. to Sep. 13. | 8 go ie es 
1 From & Sept. 13. to. Dec. 11. O it muſt have 180 > Degrees added to it. 


(Dec. 11. to Mar. 10. C270 


ding the Hour of the Night by the Quadrant, we need no more 
an f Aſcenſion for either Sun or Star; and the Limb is according- 
ly numbred from the Left Edge towards the Right from 1 to 6, and then back 
; the other Fi igures are the Complement of theſe to 12: 80 
the Sun is departing from the Equinoctial towards the Tropics, 
his Right Aſcenſion is (always) Ieſs than Six Hours, and the Complement of it 
more; but when he is returning from the Tropics towards the Equinoctial, 
it is always more than 6 Hours, and the Complement of it leſs. The odd 
Minutes are to be taken from the Limb, where each Degree being divided in- 
to 4 Parts, each Part ſignifies a Minute of Time: and to know whether the 


Sun doth * from, or return to the Equinoctial, is very viſible by the Pro . 
eſſion and Regreſs of the Days of the Month, as they are denominated on the 
| I _Examp,. 
33 > 
2 | | 
8 cc 


8 The dg f the Ov Ab AN T. 
Fung. 8⁰ the 1 hread laid over 17 deg. of 'Declinations ky be about 
ä m. | 

27 4 71 the Sun's 44 37 72 589 
right Aſ- J 135 23 In 9 2( 

— Oztober \ cenfion ) 224 37 (time ) 2 58 

22 January will be C315 233 I 2. 

But here the latter 12 Hours are omitted. 


Sect. 6. How to find the Sun's Amplitude, or Coaſt of Riſng ard 
Sr ͤerting from the true Eaſt to the Weſt. _ 


| ' + _ H E Bead being rectified as before, and brought to either of the Ecligties, 
= it matters not which, to either of the Horizons, the Thread will interſect 


The 


=—_ the Amplitude ſought upon both alike. Example The Sun's Declination be- 
| PB ng x 7 deg. of North or South Declination, his Amplitude will be found to be 
= . 2 3 min. 

New, The Amplitude i in. the Summer Half-year is to be accounted from the 
Eaft or Weſt Northwards: but in the Winter fear from thence Southiwards. 


Sect. 7. To find the Time of the Sun's Rifing or Setting. 


1 Thread lying in the ſame Poſition as in the former Section, interſect 
"0 the Aſcenſional Difference in the Limb, which may be there counted either 

| in Degrees or Time. 
So the Bead lying upon the Horizon, being rectiſied to 17 deg. of Declination, 
the Thread interfects the Limb at 22 deg. 38 min. which is 1 hour 3 min. 'of 
| Time, and ſo it ſhews the time of Sun-rifing in Summer, or Sun-ſetting in Win- 
| ter, to be half an hour paſt 43 and his ri ang in ere and ſetting in Sum- 
| mer, . TY 
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I . To find the Length of the Days or Night. 


TH E time of the Sun's Riſing and Setting are one of them the Complement of 
: the other to 12 Hours; ſo that one of them being known, the other will 
be found by Subtraction. The time of Sun-ſetting is equal to Half the Length 
of the Day; and it being doubled gives the whole Length of the Day; in re- 
erence of the Sun's abode above the Horizon, the time of ſetting converted in- 
| to Degrees, is called the Semi-diurnal Art; and the time of Sun-riſing ſo con- 
verted, is the Semi-notturnal Ark, doubled, gives the whole Length of the Night. 
So on the 27th of April, the Sun havin 17 deg. of. e the 5 
the Day i is 15 Hours, » and the Length * the Night "BCE | 


Seck. 9, Ei i tae the Sun's Altitude by the Quad R AN T. 


0 take the Altitude of the Sun, you muſt take the Quadrant in both your: 
Hands, layin your Right-hand ſomewhat near that Side that hath the 
Sights, and your hand towards the other Side, by which you may let it flip 
ers or raiſe it higher, as Occaſion requires. Then e the Left Side of 
Hoch eo the Sun, move the Quadrant up or down till the dun- beams do pafs 
= both the Sights at once, and the Thread hanging at full Liberty, ſhews it 
ol 11 che 8 nas TS them from that Side you hold in your IN 
: 1 c 


AGE FEI. 0 HEELS 
NOTE TIER PI TIS” "3 * 
. U FOR F 12 25 | * , of 


* . 1 
9 ITY 2 


rss 
——— 2 — — WG OY IR 
R 
9 * a * 
; : 


* 


The Uſe of the QvanrrAnNT . 9 


Sect. 10. How to find the Hour of the Day, and the Sun's Azi- 
muth at any time of the Tear: And firs in Winter. 

OEC TIF che Bead to the Winter Ecliptic, and carry it along the Paral 

LY lels of Altitude, till it cuts or interſects that Parallel of Altitude on which 
the Sun was obſerved :. and the Thread in the Limb ſheweth the Hour of the 
Day, and the Bead amongſt the Azimuths ſheweth the Azimuth of the dun. 
; Tas. So about the 18th of Ob. when the Sun hath 13 deg 20 min. of S. 
Declination, if his obſerved Altitude of the Sun were 18 deg. the true Hour of 
the Day would be found to be either 36 min. after 9, or 24 min. paſt 2 : and 
his Azimuth would be 37 deg. frem the South, Eaſtwards in the Forenoon, but 
Weſtwards in the Afternoon. 72 EE 


Sec. 11. How to find the Hour of the Day, and the Sun's Azi- 
e ts 2 . muth, in the Summer Half-year. ; 


A S I before intimated, That if the Queſtion were, When the Sun hath leis 
Altitude than he hath at 6 of the Clock? then the Operation muſt be 
performed amongſt thoſe Parallels above the upper Horizon, in the reverted 
Tail, the Bead being rectifſied to the Winter Ecliptic. 


Prob. I. But firſt I ſhall ſhew you, to find what Altitude the Sun will have at 

FN ts 6 of the Click in the Summer Half-year. 

+ This will be eaſily performed by bringing the that is reCtified to the 
Summer Ecliptic on the Left Edge of the Quadrant; and there, amongſt the 
Parallels of Altitude it ſheweth what Altitude the Sun will have at 6 of the 
Clock. Example. So when the Sun hath 17 deg. of North Declination, which 
is about the 27th of April, his Altitude at 6 of the Clock will be found to be 
13 deg. 14 min. and his Azimuth from the Meridian 100 deg. 30 min. whence 
I may conclude, if his obſerved Altitude be -leſs upon the ſame Day, and the 
Hour and Azimuth required, the Bead may ſet to the Winter Ecliptic, and 
the Operation performed in the reverted I i. | | 


Prob. II. To find the Hour of the Day, and the Azimuth of the Sun, when his 

Altitude is leſs than it is at the Hour of 6. rn 
Admit, the 24th of April the Sun's obſerved Altitude were 7 deg. Lay the 
Thread over the Day of the Month, and rectify the Bead to the Winter clip- 
tic, then bring it to the Parallel of Altitude above the upper Horizon; the 
Thread interſects the Limb at g deg. 3 min. ſhewing the Hour of the Day to 
be 24 min. paſt 5 in the Morning, or 36 min. paſt 6 in the Evening ; and the 
0 Vw the Azimuths, ſhews the Azimuth to be 107 deg. from the South 

Northwardſs. %% 1; 12 
Prob. III. To find the Hour of the Day, and Azimuth of the Sum, when his Al. 
titude is more than it is at the Hour of 6. | 


| ws But admitting the Sun to have more Altitude than he hath at the Hour of 6, 


the Operation notwithſtanding differs not from the former Problem, but only in 


Ain the Bead, which muſt be ſet to the Summer Eeliptic, and then car- 
ied to the Parallel of the Sun's obſerved Altitude, and the Thread will interſest 
the Limb at the true Hour of the Day, and the Bead mea che Azimutbs 
ſhes che Coaſt, or Azimuth of the Spa. | $0 upon the 24h of 4pril the Sun's | 
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6 dae Ub of the Quanpnanty, 
cohſeryed Altitude being 45 deg, I bring the Bead reQified to the Summer Eelip- 


tie, to the faid Parallel of Altitude, and the Thread interſects the Limb at 55 
deg. 15 min. hewing the Hour of. the. Day to be either Ar min: paſt ꝙ in the 
Morning, or 19 min, paſt 2 in the Afternoon ; to be known which, by theincreaſ- 
ing or decreaſing of the Altitude; and the Bead amongſt the Azimuths, ſheweth 
the Azimuth or true Courſe. of the-Sun to 0 g deg. 41 min. from the South. 
Prob. IV. Admit when the Sun hath 19 deg, 13 min. North Declination, 
which is about the th of May, bis obſerved Altitude were 56 deg, the Bead 
being ſet ta the Summer Ecliptic, and brought to that Parallel, the Bead a- 
mongſt the Azimuths ſhews the Sun's true Courſe or Azimuth to be 23 deg, 
_ Faſtwards in the Forenoon, and Weſtward in the Afternoon; and the Thread 
in the Limb ſheweth the true time of the Day to be either 7 min. paſt 11 in 
the Forenoon, or 53 min. paſt 12. ES | 


dect. 12. How 70 find the Sun's Altitude on all Hours, or at any 

))) $4, Ann 
1* Summer-time, if the Hour proppſed be before 6 in the Morning, or after 
Ait in the Exenioge lay the Thread to the Hour in the Limb, the Bead be- 
ing firſt rectified to the Winter Ecliptic, and amongſt the Parallels of Aititude 
above the upper Horizon, it ſheweth the Altitude ſought. 


24th of April, Lay the Thread aver the Day of the Month, or the Declination 


find what Altitude the Sun ſhall. have at 36 min. paſt 6 in the Afternoon, Lay 
the Thread over the ſame in the Limb, and the amongſt the Parallels of 
Altitude will fall pong 5 | | pe; - 

At all other times the Operation is alike: The Bead being rectified to that 
Ecliptic that is proper to the Seaſon of the Year, lay the Thread over the pro- 
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eth the Altitude ſought. 


” ” 


Example. So if it were required the fame Day to find what Altitude the Sun 
ſhould have at 19 min. paſt 2 in the Afternoon, lay the Thread in the Limb 


upon 45 deg. for the Altitude ſought, „ 
Seck. 13. To find the Sun's Altitude on all Azimuths. 


r 
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than the Azimuth the Sun ſhall have at the Hour of 6, the Bead muſt be 
_ rectified to the Winter Ecliptic, and brought to the Azimuth propoſed above 
the upper Horizon, and there among the Parallels of Altitude. it ſheweth the 


So about * 24th of April, when the Sun's Declination is 16 deg, his Azimuth 
at 6 of the Clock will be found to be 100 deg. Io min. from the South ; then 
- if it were required to find the Sun's Altitude upon an Azimuth more remote, 
_ a upon 107-deg. 45 min. from the South, laying the Thread over the Decli- 

I I fet the Bead to the Winter Ecliptic, and afterwards carrying it to 

"Re Abimuth propoſed among the Parallels of Altitude above the upper Ho- 
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Example. Ihe Sun having 16 deg. of Declination Northwards, as about the 
16 deg; ſetting the Bead to the Winter Ecliptic; and if it were required to 


poſed Hour in the Limb, and the Bead amongſt the Parallels of Altitude ſhew- . 


ever the Time given, and the Bead amongſt the Parallels of Altitude will fall 


JN the Summer Half-year, if the Azimuth propounded be more Northward 


3M 


Ws 


Pull of Alice i wil ll upon 5 deg: for the Altiede ſought. far? 


5 The Uſe of PE bg 74 
Fo. for the;Sun's Altitude. Io all other Caſsbrin ay 
Bead (r ined i ve Ec ee e e er ei 
Co's 


e ang els of Altitude it ſheweth the Alcea. 


80 upon the ſame Day I ſet the Bead to the Summer Ecliptic, and if it were 


required to know what Altitude the Sun ſhall have when his Azimuth is 50 deg. 
. min. from the Meridian, earry the Bead ta the ſaid Azimuth, and among the 


1 


ect. 14. | Of th the Stars gradaated on the Projeflion. 


d CH Stars as are between the tro Tropics aaly: are there incerihed, and 
haye many Things common in their Motions with the Sun, when he hath 
the like Declination ; as,. the — Amplitude, Semidiurnal- Arch, Meridian; 
Attitude, Aſcenſional Difference, 8c. &c, "Theſe Stats have Letters fet to them, to 
direQ-to- the Circle of Aſcenſions on the Back af the Quadrant, where the 
Quantity of their Right Aſcenſion is expreſſed from one. of the Equinoctial 
Points: Thoſe that have more Aſcenſion than 12 Hours from the Point of _ 
are knawn by the Character Plus + ſet to them, many more Stars might be 
there inſerted 3 but if have more than! 25 deg. 30 min. of Declivation, the 
Propoſitions to be wrought concerning them are to be performed with Com- 


es, by the general Lines on the Quadrant. 
Prob. I. To find the true Time of the Day or the Night when any Star cometh 


te the Meridian. 
In {the Perforimaines of this Propoſition, we muſt make Uſe of the Sun's 


| who Right Aſcenſion in Time, (which how it may be known hath been alrea- 


dy treated of) as alſo of the Stars whole Right Aſcenſion, which may be had 
Roms the Circle of Aſcenſion on the Back-fide of the Quadrant, if 12 Hours be 
added to the Right Aſcenſion of a Star taken thence, that hath a Letter or Cha- 
rater ; Subtract the Sun's whole Right Aſcenſion from the Star's whole Right 
Aſcenſion, increaſed: by 24 Hours when Subtraction cannot be made without 
it, the Remainder, if leſs than 12, ſheweth the Time of the Afternoon or 
Night when the Star will be upon the Meridian: But if there remain more 
than 12, reject 12 out of it, a the Reſidue ſhews the Time of the next Morn- 

ing when the Star will be upon the Meridian. | 

Example. The 23d of December the Sun's whole Right Aſcenſion is 18 Hours 

53 min. which ſubtracted from 4 Hours 16 min. the Right Aſcenſion of the 
Balls Eye, increaſed by. 24, there remains ꝙ Hours 43 min. for the Time of 
that Star's coming to the Meridian at Night. 

This — is of good Uſe for Seamen, who hwy en to obſerve 
the Latitude by the Meridian Altitude of a Star, that they may know when 
will be a fit Time for Obſervation. In finding the Time of the Night by the 
Stars, we uſe but 12 Hours of Right- Aſcenſion, nor no more in findin ko 
Time of their riſing or ſetting ; ſo that when it is found, -whether it be 
ing or Evening, it is left to Judgment, and may be known by compare it with 
the _— Propoſition, if there need ſo to do. 


Prob. II. 25 find the a any ef theſe Stars. 
* his i is + annexed to. the Stars Names ; yet 4 be oo on, the Proj 


by reRifying the Bead to the propoſed. $ 2 and bringing the dd and 
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Bead to that Ecliptic it will interſect; and in the fame Poſition the Thread 
will interſect the Star's Declination in the Quadrant of Declination: If the 
Bead meet with the Summer — me Declination is North; if with che 


„Winter, South, 1 Of of P 


af + 


Prob. III. Ts Ault Anne dl Hera Deny of the o. 
on t rojecrion, © ef 

Bring e ned ige to che Stur, es either of the Horizons, the Thread 
being kept in its due Extent: and where it interſects the ſame, it ſhews that 
Star's l "Which varies not, and is Northward if the Star have —.— 
Declination, otherwiſe Southward; and the Thread likewiſe og the 
Limb, ſheweth'the'Star's Aſcenſional Diſferen ee. 7 

Example, So the Bead being rectify' d to the Bull s-Eye,. and brought to he 
1 inan ſhews the Amplitude of that Star to be 25 deg. 54-min.'North- 
Wards, becauſe the Star hath North Declination; and the Thread lieth over 
20 deg. 49 min. of the Limb, which is the Star's Aſcenſional Difference, which 
is in Time 1 hour 23 min. The Thread in the Limb lieth over 4h. 37m. from! 
Midnight for the Star's Hour of Riſing, and over h. 23m. from the Meridian 
for the Star's Hour of Setting always in this Latitude; which with the 225 
len varies 0 except: with a very ſmall Allowance i in _ Years 157 


Prob. IV. nf. aur, beg WE orion of its continuance e. * 


Horizon. 


ae )' 


| When the Str hath 0 


ry ys 
of the Star DIAS! found ö 
in Fine; 1 8  .Cfrom © 


e ok the Horizon, 580 doubled Ben hewbeb Tims, the 
— 12 whereof te 24h. is the Tims of that Star's durance under the Horizon. 
1 xamp. So the Aſcenſional Difference of the Bul”s Eye being in Time 1h. 
23m. added to Gh. and the Sum doubled, makes kk. 46m. for the Star's. 
-Divirnal Ark, or above the Horizon the Reſidue whereof OLIN is 1 25 9 
1 the Time of the Star's durance under the Horizon. 


Prob. V. To frd the Time of the 6 Night, web 0 Star riſub or ſetteth. 

The Stars hour of Riſing or Setting found as before, being no other but the 
Aſcenſioual Difference of the Star added to, or ſubtracted from 6 hours 
awhich the Thread ſheweth in the Limb, the Bead being rectified to the Star 
and brought to that Horizon, it will interſeR, is not the true Time of the 
Night; but by help thereof that may be come by. This I have denominated, 
to: be 'the' Star's Hour, and is no * e Star's Horary Diſtance eg 
1 it was 3 laſt. 23 a 


ination, the TP before O J Cant the Jafter 
ime o 


C after * — Chefore 


de he mes of tv Riſg e sant found by this and the formes 
8 : * | Propoſition, 
4 8 7 > ip 
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common Time by the former Rule. 


We Uſe f the QuADRAN r. 13 
Propoſition, muſt be turned into common Time by this Rule. To the Com- 
plement of the Sun's Aſcenſion add the Star's Aſcenſion, and the Star's Hour 
from the Meridian it was laſt upon; the Amount, if leſs than 12, ſhews the 
time of the Star's Riſing or Setting accordingly ; but if it be more than 12, 
reject 12 as oft as may be, and the Remainder ſheveetli ie [fs Mio we 


” 
. ” 5 


The Complement of the Sun's Aſcenſion found by the foreſide h. m. 
of the Quadrant, * not ears eee 101200] maine ib. Gio's 
And the, Star's Aſcenſion on the backſide, 2 n 4 6. 

A Reno 179 e OO LPR — 
From which 12 rejected, reſts 2 hours for the Time of that Star's: Riſing, 
which I conclude to % at 2 in the Afternoon, becauſe that Star was found to 
come to the Meridian at 23m, paſt g at Night. The like Operation muſt be 
uſed. to get the Time of the Star's Settings which api be found to be at 46 
min. paff 4 in the Mormin ggg. F 

Complement of the Sun's Aſcenſion, 5 
Star's Aſcenſion, | 4 
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Prob. VI. To fad what irirud: and” Aximith 6 Star” that hath "Nah Deci- 


Star ſhall be upon its Azimuth, and what Altitude it ſhall then have 
| Suppoſe the Azimuth propoſed be nearer the South Meridian than the Azi- 
muth the Star ſhall have when it is 6 hours from the Meridian: Bring the 
Bead, rectified to the Star, to the propoſed Azimuth, and among the Parallels 


of Altitude it ſhews the Star's Altitude; and the Thread in the Limb ſhews that 


Star's Hour to be turned into common Time, to attain the true Time fought. - . 
Example; If the Quection were what Altitude the Buls-£ye ſhall have when 


his Azimuth is 62d. 48m. from the South? This being leſs Azimuth than be 
bath at 6 hours from the Meridian, the reQified Bead being brought to the 


Azimuth, ſheweth among the Parallels of Altitude to be 39d. and the Star's 


Hour ſhewn by the Thread in the Limb is either Sh. 50m. or 3h} Am. from 
the Meridian: Then if upon the 23d of Decemb. you would Rnow at what Time 


the Star ſhall have this Altitude on this Azimuth,” change the Star's Hour into 
Wo * „ 
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DAS 11. LJ Sant 20 H ** Fare, 187 62 d 16 i . 
And you will find it t6 E paſt 6 an ſes Foeings e or oe" 
For Stars ion, * have no Altitude be 
_ 2 B t —.— f North A li 2 

void of Caution: But for Stars of North Declination, . w ef 
Azimuth is more remote from the South Meridian; the Azimuth of be prop 'Star 
6 Hpurs from the Meridian, another Bead mast ee reaifiet to the Winter 
Eeliptiey and carried to the Azimuth propoſed above the upper Horizon, where 
amongft:the:Parallels, it ſhews the Altitude ſought, and the Thread in the 

Limb ſheweth the Stars Hour to be converted into common Time. 
The Azimuth of the Bulls-Eye being roy deg. win, 

4 which is more than the Azimuth - 276 Hoare! the other tot 
Winter Ecliptic;-and-carried to-that Azimuth in the Tafl, news dhe Altituge to 


be 6 deg. and che Star's Hour tobe Sh. 18m. er 6h. 3Þ n. fc Gf verred 
into common Time, as upon the 23d of December; will be either 15 min. paſt 
| 2 in the Aſternoon, or 22 min. ak 4 in — 5 fglloyigg. 4 
8 l 10 r [ 
„ . mm.” 1. m. 
December 22. Complement runs Aſcenſion, != g 55 -q 
Fee Ret IR" Star's Aſcenſion, 4: 16 
0 1- 0s Star's Hour, 43-19: 42 


Keie ing 8. the Catal is. worm — —2 4101, 4; 2 


the Night # find what Aitituge und Hi. 
1 ot Ti 5 2 en 42 221170 2 ther ew te Hr 
= 55 elle have at that Tis bios abit; 


Fiſt, Tre common Time into the Star's urs. a Rüde to a 
eres of the Star's Aſcenſion add 12255 s Aſcenſion, an 6 ls To XÞ 
25 x; Wn propoſed, the Aggregate, if leſs than 12, is the Star Sho Hour; If 

r 1 as oft as may be, And the Remainder is the Star's. Hqur ſought. 
hes "the 23d of December at 59 min. paſt 8 at Night, what ſhall be the h horary | 
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1 ©" Complement of the Grea t Dog 5 Aeon, 5 | — 8 30 
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1 - Then far the Bars of South Are ee Pe „ Bead 1 to * r 
==> ? 7 and lay the the Thread over the Star's Hour in the Limb, and the B. 
* Arallels and Azimuth, ſhews the the Altitude and Azimuth 


= Fe : 4 8 Rp 85 the Bead bein 1 1 to the Great Dog, and the Thread Jaid I = 
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155 The De "of the Cy A'D KA Nr. 5 15 
The Operation is the ſame'with Stars of Werd Declination, when the Star's 
Hour found as before is net mere remote from the South Meridian than 6 Hours 
on either Side: But if it be more than 6 HoTLDW Diffance from the Meridian, as 
before 6 after its Riſing, or after it before its Setting, then, as before ſuggeſted, 
one Bead muſt be rectified t the Star, and brougit to che Sumer Erhptic, 
where the Thread being duly extended, another muſt be ſet to the Winter 
= Ecliptic, and afterwards the Thread laid over the-Star's Hour in the Limb, 
JF this — Bead will ſhew the Star's Azimuth and Parallel of Altitude in the re- 
1 verted Tail above the upper Horizon. 7 | | 
1 | Example.,,Sp upon the. 23d of December" would-know what Azimuth and 
1 Altitude: the Bull s- Rye ſhall have at 5 min. paſt 4 in the Morning . 


Time propoſed, 4 1 
Complement of the Bulls-EHye Aſcenſion, 7: + 
GY 7 


#4 
= 


_ Sun's Aſcenſion 23d of December, | 
3 1a rejeted,. reſ tir: 255 as 


Proceed then, and lay the Thread over 42m. paſt 6, and the Bead, amongſt 
the other Parallels in the Tail, ſheweth the Star s Altitude to be 6 deg, and its 
Azimuth from the Meridian 10% deg. 53 min. | | | 

"Theſe two Propoſitions have a good Tendency-in them to diſcover fuch Stars 
as are upon the Projection, if you know them not: But ſuppoſing them known, 
the Propoſition of chiefeſt Lſe is. Si 


By having the Altitude of a Star given, to find out the true Time of the Night, 
| | and the Azimuth of that Star. | 

If the Star's obſerved Altitude be leſs than its Altitude at 6 Hours Diſtance 
from the Meridian, bring the Bead rectified to the Star, to the Summer Eclip- 
tic, and ſet another Bead rectified to the Winter Ecliptic ; then (carry it to 
the Parallel of Altitude above the upper Horizon in the reverted Tail; and 
there it will ſhew the Azimuth of that Star: and the Thread in the Limb ſhews 
the Hour. 5 | 

Examp. If the obſerved Altitude of the BulPs-E yewere 6 deg. its Azimuth will 
be found to be 107h. 53m. from the South, and its Hour 42m. paſt 6 from 
the Meridian, the true Time will be found to be zm. paſt 4 in the Morning the 
24th of December. DB” BY 


4; | - h. m. 

Complement of the Sun's Aſcenſion, 23 Decemb. 8 : +7 
— Star's Hour, | e | 8 3338 
Star's Aſcenſion, 9 . 


| 4 | 7 3 1S 
But for Stars that have South Declination or North, when their Altitude is 
1 more than their Altitude being 6 Hours from the Meridian, this Trouble of 
3 — the two Beads is ſhunned; in this Cafe, only bring the Bead that is 
WM reftified to the Star, to the Parallel of Altitude, and dots (amongſt the Azi- 
= _ muths) it will ſhew the Star's Azimuth, and the Thread in the Limb intexſedts 
3 the Star's Hour ſought. | | x | 3 
4 Examp. Decemb. 11. The Bull's-Eye, Altitude 39 deg. Azimuth from the South 
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1 ram. puty aClock. 5 
| Another E 1. | The Great Der: obſerved Alticule being 14 
degs his uch, will be 39 deg. * 
e 
| And the Stars Hour from the Meridian, e329. 
© The Complement of the Sun's Aſcenſion, 01-00" 
The Star's Aſcenſion, 4 | * 
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The ts Tine ofthe Night 22 min. ** 8 offthe Clock. ry 


Prob. IX. Of the Quadrant » of 4 b Hier ins 


common Time, called the Sun's Hour. 


Get the Diſtance between the Aſcenſion of the Sun and the Star, by ſubtra- 
Qing the leſs from the greater; add the Remainder to the Stars Hour, when the 


Star is before, or hath more Aſcenſion than the Sun; but otherwiſe it muſt be 


u —_ it, wg y Sum or Remainder i is the true Time Tought.” 
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8 That that is beriet or afiftant to you.in the Height of any Objed,: Ace 
I ceſfible-or inaceſſible: That is called Accgſſible that is eaſy to come at, and 
that is Tracceſſible that i is hard to come 2 LT Reaſon of a River, or Sa other 
Objedti in the way. at] 
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N the 8 97 Shadows, | 


79 N 


| Rory: eſe, as was ſhewed i in the Deſcription of the 8 are no 2 


than 1 Table of Natural Tangents to the Arch of the Limb, and may ſup- 

ply the Uſe of ſuch a Canon, tho not with ſo much ExaAneſs. All the Parts 
of the Quadrant are to be eſtimated leſs than the Radius, till you come to 45 
of the Limb, where is ſet the Figure 1, and afterwards ang the Shadows is 


to be accolinted n more than the Radius ; 


Ww — -A 


ol ſo where th the 3 


Wh 1 in Len k as pint, 
Yo are cet et Fig . ** 5: cad AY "i are. of 2 Uſcw be 3 


don the otller ie 0 of 5 Radius in the Quadrant, there they are not figured, but 


8 if Hays only F ull-points ſet to them, fallin 1 againſt the like Arches of the Limb 


die edge” towards the Left, as they did in the Shadows: from the 
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may hang upon 45 deg. of the 
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Prob. I. To find a Height at one Obſervation. 


EL AB repreſent the Tower whoſe Altitude you would take: Go ſo far back 
from it, that looking through the Sight of the Quadrant, the Thread 
| Limb, or upon 1, or the fuſt Frick of the 
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18 Te Ue of theQuADianT. 
Quadrant, and the Diſtance from the Foot of the Tower will be equal to the 
Height of the Fewer above the + Hoo accordingly-meaſured,” and therets 
add the Height of } your Eye abo e N Ground, you will have the Altitude of 
the To 

80 if Kan at D, and find the Thread to | begs; of the Lieb, I may 
conclude the Diſtance between my Station and the owe _ = of {my _ 
added) to — equ * — Heigdt. a | | 

If I farthet 5e ggg 


dows, then 


1 
a 


| prob. I 80 800 I B. t iis FO of hadows, 
and meafuring the Diſtan of that Seen from the Tower, I find it to be 48 
Yards 3 8 canclude the 1 Tower is twice as gh above my; ye, and 
that will be 96 Taree -— -.. 


Sol emove tc xdack, that me Thread ſhould hang upon the Rs 
ac Points of 8 ace Qua- ) Twice, - times as much as 
Jaxant, the Diſtance between 


Ys Thrice 2 the Diſtance of the 
Fan the Station 1 Foot o the ( Four) Tower —_ the 
Wi > Tower will * | & 


Fixe Eye. — 


| WD MS Y E, 80 through! = Sights of 

3 tar bree falling at the and Neck trons) in the Qua- 
= the tage dom the Foot of che — to the Place f 
1 Height o 9 it to 
| A > that is ; nunbred fm the 475 Edge 
3 Diſt juſt 10, r 100, Sc. of the fad 1 — As, ſup- 
== poſe from B 10 K. 1 meaſure N 100 Yards, ces eue the Sig of my 
Xx . Quadra „to the "Top ofthe Object at A; and what Part the Thread hangs 
_— on in Quadrant or Shadows, ſhews the Altitude of the Object in the ſaid 
1 WES meaſured Parts; and ſo at the Station at K, the Thread will hang o 90 Parts, 
—_ . . CY the Altitude of the Object AB to de 69 Yards above the Eye. 

= | Prob. V. " eneral Way at Random. | 
= 7 Diſtance unknown, I look through the Sights of my Quadrade, and I 
1 - thet Thread to cut in the _ of the Quadrant 40 dep the Proportion 
= 5 1 the Radius „„ N : ro. oo 

3 III⸗s to the Diftance meaſured 84 Yarts” ""—- 

—_ 5. 5 So is the Tangent of the Angle 40 os. 9.92381 

q ; Mr "5 - To the Height of the Object 70 Yards | 3 $809. | 
| | a 2 1 vi | Of « an Abitude duet ble, or which cannot 00 be come ws - 
= - Ju poſe BE to be an Object, and you ſtanding at Gy were required to know 
9 5 81 bt, but by reaſon of os River or Mote, you cannot come to RO 


The Uſe of the QUADRANT, 9: 


from G to E: In this Caſe, e Ia 2 G towards E, as far you c:n 
come to, as at F, which is at 83 Yards ; then. making Ohbſervatians.at-G,. you 
nd che Thread to eutthe Limb of the Quadrant in 55 top 50 min. acid N 

ing at F, you find the deg. to be 51d. om. Now from this Diſtance meaſured, 
and the two Obſervations by the Quadrant, the Altitude DE may be obtained 
in this manner. 9 ; | 


Upon a Piece of Paper draw the Line HK at pleaſure, in which aſſume a 


Point for the Place of your firſt ſtanding, as G, and protraBing.the Angle ob- 


rty; then by 


ual Parts on the Right Edge of the Foreſide of your Quadrant, 


ſerved 35 deg. 50 min. draw a Line through thoſe Degrees at Li 
the Scale of Eq 


lay off 83 Yards from G to F, then by your Scale of Chords protraQ the Angle 
| at B, 51d, om. and thro' thoſe Degrees draw another Right Line at pleaſure, 
which will cut the former Line in the Point D ; then from D let fall a Per- 


pendicular to HK as DF, ſo ſhall DE be the true Height of the Object 


cotra Line from the/Poitit 
D, till it Tuck ired on — Bauat Düts, 


8 „ : 


che Piſtance required, 188 Yards. 
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Great Univerſal Qua A D R AN (Ts 


: | 19 | 6 | Eleven aches Raviys x | aer 
The D hr TA on of the Bree. 


7 
1 £43 wy 1 23 


oO" N ahi Right Eage en the Center is lac d a Line of sines | 
On the Left Edge from the Center a Line of Sines to 180. e 
The Limb is the Tine, as in the ſmall Quadrant before- going. W 
Between the Limb and the Center are placd, in Circles, a Line of ve 
— to 180, another through the whole 2 2 21 PE" + | | 
Then a Line of leſſer Sines and Secants. | ed, b 
The Line of Tangents. e 0 1401 4 
The Quadrant and Shadows. | 
— them the en, with the Declinations boy of the Month and 
On the Left Edge is plac'd the fitted Hour and Azimuth gene 
- Within the Projection, abutting againſt the Sines, is placed a little Scale, 


i called the Scale of Entrance, being graduated to 62 Deg. and i is no other but a 


Line of Sines number'd by the Complement. 
At the End of the Secant is put on the Verſed Sine doubled, that is, to 
twice the Radius of the Quadrant, and at the End of the Tangents tripled to 


ſome few eg: to give the Hour a near Noon, more exactly. 


On the Backfids of the Quadrant, 
On the Right Edge from the Center is 'placed a Line of Equal Parts, being; 


10 Inches preciſe, decimally ſubdivided. - 


. 


bu * 


2 8 bo 


On the out-ſide,, next the Edge, is placed a large Chord to bo, equal to the 
of the Radius of the Line of Sines. 
On the Left Edge is placed a Line of Tangent iſſuing from the Center, con- 


2 ene . * to OTF. 


as. .- o * 
4 > - q - 
* - f : & * * 


* 750 $ * 


* with the Stay s affix'd, and the Letters grav'd, tor 


_— 7 


The Uf / th Q ο fr. 27 

Within it a Quadrant of Aſcenſion, divided inte 24 22 Hours, and their 
| efer them to Names. 

cen it and the Center Is placed 2 Circle, whereof there are but three 


ej hes graduated.” 
Ve Diameter of this Circle is no other than the Dialing, Scale of 6 Hours, 


or a double, Tangent | divided into-go Degrees. 


' Two Quadrants, or Half of this Circle beneath the Diameter, is divided i in» 
o equal Parts or Degrees. 

fins upper divided Quadrant, is called the Quadrant of Latitudes. 

From the Extremity of the ſaid Quadrant, and Perpendicular to the Diame- 
ter, is graduated a Line of Proportional Sines, called the Line of Sl. 

Diagonal-wiſe, from one Extremity of the Quadrant of Latitudes to the 
ether, is graduated a Line of Sines; that End number'd with go Deg. that 
is next the Diameter, being of the ſame Radius with the Tangents. 

Oppoſite and Parallel thereto from 45 Deg. of the Semicircle, to the other 
Extremity of the Diamter, is placed a Line of Sines equal to the former. 

Diagonal-wiſe, from the ginning of the Line of Sol, to the End of the 
Diameter, is graduated a Line of Chords to 60 Degrees. 

From the Beginning of the Diameter, but below it, 8 45 deg. of the 
Semicircle;: is graduated the Projection Tangent, alias, a er e to 
90 deg. being of the ſame Radius with the Tangent. 

The other Quadrant of this Circle bein 22 a void Line, there paſſeth 


through it, from the Center, a Tangent of 45 — for Dialing, divided into 


3 Hours, with its Quarters and Minutes. 
Below the Diameter is a void Space left, to n N Table at Plea- 


ſure , 44 
0 Note, The Projettion, hath been already 8 los in the Uſe of the fore 


going Quadrant, it being the ſame, RIO 3 5 moos N 1 ow 
for finding the Hour and Azimuth. ct, K it 


of th fited 2 Bars: Scale) 2 5 T Lins i En- 
1 trance nn e ö 1 


4 VL 1415 bbw «4 


_ HI 8 Scale ſerves to, 1 0 both the Hour and Azimuth in the Latitude of Lou- 
„to which it is fitted; in the equal Limb; by a Lateral or Poſitive 
Entrance, it conſiſts of two Lines of Sines.. 

The greater 62 deg. of a Sine, as large as can ſtand upon the Quadrant, 
the Radius of the leſſer is made equal to 51d; zom. of the greater Any — 
ted to the Latitude: The Scale of Entrance ſtanding within the P roj a 
and 8 on the mg of . —— no other 18 a Portion of a Line a. Sings: 
whoſe Radius is to of the greater Sine of, 

Scale; and this Scale ef Lug 1 & 
as much as the Sun's greateſt Meridian Altitude is in this 


trance is numbered by its ' Complement up to are | 5 : 


Hs ies Nays Barker rol 


46 8 Declination from on the Tes Fd; 
. of 2 — or ow enter 15 Y 12 25 


r F — in the x af; 
—* : tranc E ac 8 en 
—_ ant Ir 2 e 8AM Fus 0 ian BY o Sting nh 1 5 N e 
4 the, Sun bath 13 deg, of Sewh Neclination, he il 
orning, and ſets 52 min. paſt 4 in the NY 


I 25 find the trus, Time FT 
In Summer, or | Northwardly. Declination, take the Ditance 4 he 
1 le in the greater Sine, and the Daclination in tha leſſer Sine. 
ter take the Declivation in che leſſer Sine, and with your Compalles 
add it to tho 1 in the greater Sine. 

Theſe Extents enter at the Declination in che Scale-of Entrance, and lay the 
Thread to the other Foot, accordi 22 the neareſt Dittance,. and in the Limbs 
it will lie oven the true Time of the: 

In Summer, when the Decliziation in the Petedl Sale above the Altitude, the 
Hour. is folund fm 6 towards Midnight, when below: it, towardsNoon.. | 
„Bum. When the Sun hath 2g deg. of North Declinatian, his Altitude being 

39d. 10m. it will be 1 Quarter paſt 9j i the Merning, or 3 Quarters paſt 2 in 
che Afternoon; and when he hath e | 

- 44iiithea Time eftheBay will ba:che Ge. . 125 80 moy I 077 


7 


+: olds © ne F fud the Sue's Abe: 5: nm] ad; wolsd” 
Fake the Dedlination from the greater Sine, and enter it at the Beine 
ofthe Stale e Tntiance, daping the Thread to r e e 00 to 
= Biftaocs,: and-it it in the Limb: 
= | When the Sun hath. 1 3d. of Declination, his Amplicude will be 21d. x2m.. 


- Fs ol the Sun's in. 
che Declination in the greater. 
In Winter, or Seuth Declination, take tbe Declination from the greater 
; and add it to the Altitude in the leſſer Sine with your Compaſſes. N 
=. a Tring. at the Altitude in the Scale Entrance, and lay — 
=_ Thea according to the neareſt Diſtance ; 5 and in, the equal Limb, it 
11 the Azimuth from the S or , 
=—_ In Summer, when the Altitude falls below the- Declination, the Azimuth i is 
1 * from Gong 2c aft or Vf, Northward, when above it, 5 89 5 
3 nach 1 3d. of North ee, bis Altit ide A 
3 Wes the CAM A will be found to be 45 de eg. from the, Eaft or Weſt; ig 43 - 
= - ward.: and when he hath the ſame Beclination ;Southward, Fe Altitude being | 
"4 Lp n fuk , Avitnuth. * 2 


* — * ee ban the, Veen {ids 


* 1 Sears the N 8 B or Degratar: 
5 . effi 35 — vd 3 oy m— 4 a. N 8 T4 211 . 1 


SE »> * t 
2 = . _ 57 01 2165 Ni 21 70. rin: 228212 ra 2 2 When 


1 
* 


he He the QUADRANT, 23 
When the Hour or Azimuth falls near Nec, mind _ what Arch of 
the Line of Sines the Foi t of Entrance 12 id to the 


like Arch in the Limb, d che Ny between 
the Scale and the Thread, and the 2 found in the _ 2 
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The 25 0 te Graded Cittle on 417 Bark yy 
. = + the Quadrant. 350 F. 1 


: , C4 . # , O% * 2 4 
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To find hat Tim the Sun will due Eat or eb. lb +, oo 


Live Thrad over d Latitude in the: Semictrols; ate bey We he 
clination on the Diameter, and i in oy —— of Latitudes it thews the 


od go 7 6 the Hour ee 83G 202 19 datt 
Example. Lay the Thread to the Complement of the Latitude in the Semi- 


circle; and to the De ion 2 4 Diameter, and in the Quadrant of the 


Laces. it ſhews the ime ſough Jegr e eee. 

Timer b owing, 15 deg. to — 1 deg. to 4 
[yt 4 tude. of London, 5 1d. 30m. when the Tun k hath. 25 clog. of De- 

| clinatipn, the Aſcenſional Difference, or. Time of f Ring Hom. 6, * 298) 

4 5 pan into. Time, is 1 Hour, 16 Min. , ae 

r 543 N a | 

Ow ee net: codon ; To find the Amplitude of the Sum, | 


a 4 X 4 4 


*F $7" FP + ” * ** _ 
#43%s . " 4 dl bud Y 


p . 
<—_— 


Ta the Thread over 38d. 30m. in- the Line $4} 3 4 ai EO 


pendicularly on the Diameter) and through the Declination, in the upper- 
1 Quatrant of Latitude, and it * will intertöcr te babe 
Sime at 33d. 42m. the Amplitude wage; in our r 315 

the Declination is 20 deg. 12 min. 


The Sun's Amplitude and Pertidut Ablass, a the e 
Let the Amplitude be 32d. 42m. and the Vertical Altitude be 26d. fm. 


Tay: the Thread over 7g 4zm. | the Amplitude counted 'ihi-the Quadrant 
Latitude, and thro? - 15 3g the Diametes;helding it at the Iatetiection, Wich 


the Cittle on the opyolit Side; then lay the Thread over 16d. ni the Vet- 


tical Altitude, and it will interſect the Diameter at 38d. zem. thy . 
80 of the Latitude ſought. 


* CY 


Wie Heek the: Qu An Ir. 


7 a 46 4. WITS; Kai: 1 200 U 295 41 5 Re 20 11 1017 2 x4 1251 
. G3 b. * 111 the Quad ey ne hay Joch: -©% 4 * 10 Kl 9 2 
ssd be Ne 97 2 uadrant. 11 VI gation. TEA 4 


511065 2 7 Nt is (51 D. 1e! 1 1 9 # 41 Du edn 1 ona bung 242 


A 


Toe find how many Miles or Leagues in each Parallel of Latitude, fur to 
+9442 4+64 3 ++ , m:Degre of Longitude.. 2274122225 


its; is w wrought' by by layin ng the Thread to 51d. Zo. in the Lb 25 * 
4 Backſide of 2 A ng | from the Left Edge to the Right, 
i N tal neęaręſt tance to it m 60 in P | 
| n den frown i "the Center, will be found to be 377 11 ie rag AP WP IC 
5 Ss in che Latitude of ood. Om. neh > on che EguinoQial, 60 Miles an- 
= - ſwer a Degree of © an ; in this Parallel 51d. 30m. there will be but 
| 


3 Miles. Eos A : I 
S - 17 Q very 3 N a Kt wat JURIS N * 


A. une and. Dif, e. given, te Aud the e Net in Loaghes Ls 


, r 4 "Fe Fx 4 : 
9 r 24 Fae E 1 10 18 al a Pins 89 8 SIE 4 3 5118. 111 I * 


Example. A 8 alle 8. W. FE W. that is on, a Rumb 564, x46 from the 
feridian 60 Miles, the Difference of Latitude in Miles will be found to be 
7 Miles, the Operation being all one with the former; lay the Thread to 
che Rumb in the Limb, and from 60 take the neareſt Diſtance” to it, which 
meaſured in the Scale of Equal Parts, will be found As before. 


1 Due Courſe.and. Di ;Aance given, to find the Dons from the Meridian. | 
5 n the former Example, to find the Departure from the Meridian, lay the 
Thread to the Rumb, counted from the Meridian, or Right Edge towards 
the Left, that is, 56 deg. 15 min. which is S. W. by Weſt; then from 60, in 
the Equal Parts, it being ifs Miles failed,' take the Neareſt Diſtance to "the 
Thread; laid as before, that is, over the Rhiumb, and meaſure it in the Line of 
Equal Parts, you will find it to be 49 1 Miles, and-ſo-if che Converſe of this 
were to be wrought, it is evident, that the Miles of Departure muſt be taken 
out of the Scale of Equal Parts; and W e —_— tio Tools * 


8 hy Thread lying over the _—_— a brian” 
rc ²˙¹ib 
=_ | theſe are ſufficjent-;:;J:hoſe that would have a. eee ar _ Mes Io wy 
= Eee the Rumbs on the Quadrant's Limb. OS” 
Ba l Of the Stars -Phatred upon the Quadrant. 
Al che Stars placed upon this Prqjection, are ſuch as fall between the 
. d and the Hour may be found by them with the Projection, as in the 


| Namely, the firſt Quadrant treated of in the 
in this Place it ill e a Rt ns he yea 
"P YO; . i 11% ; 
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Small Ss Qs ADRAN r, 


Four Inches R A D US, 


TH 1118 g de hath but one Face. 

On the Right Edge from the Center is placed a Line of Sines, divided 
5 1 and Half ] egrees up to 603 afterwards into Whole Degrees to 
180 Degrees. 

On he Left Kate, ifluing from the Center, is a Lins of 10 Equal Parts, 
being preciſely 4 Inches long, each Part heang divided into 10 Subdiviſions, 
and each Subdiviſion into Halfs, 

Theſe two Lines make a Right Ange: in the Center, and 88 them 
include a Projection of the Sphere for the Latitude of London. 

Above the Projection are put on, in Four Quadrants of Circles, the Days of 
the Months ; _ in another, the Line of the Sun's Declination.; and above 
them, the Names of Five Stars, with their, Right Aſcenſions graved againſt 

them, and a General Almanac 

Beneath the Projection, are put on, in Quadrants of Circles, a particular 
Sine and Secant, ſo called, becauſe it is particular to the Latitude of London. 

Below that the Quadrant and Shadows. | | 

Below that a Tangent Line to 45 Degrees. 

| Laſt of all the Equal Limb. 

On the Left Ede | is A a Dialling Scale of Freely 4 Inches 2 ; out- 
wardmoſt on the Right Edge a Line of Latitudes fitted thereto. 

Within the Line of Sines cloſe abutting thereto, is placed a ſmall Scale of 
Entrance, beginning again 52d: 35m. of the Sines, numbre d to 60. 

The Line of Sines that iſſueth from the Center, ſhould for a particular Uſe 
have been continued longer, to wit, to a Secant of 28 deg. but becauſe this A 
could not be admitted, the ſaid Secant is placed outward, at the End of the = 45 

Scale of Entrance, toward the Limb; and as much of the Sines as was necd- Des oh; 
ful, Pu at its due Diſtance, at che other End of the Scale 7 Entrance. 8 FEES 


the Uſe of 'the ſaid Quadt, Fs „„ 
Tbe Aha hath been ſpoke to from Page 5. Z 
The Quadrant and Shadows from Page 16. . . 
> The Line of Latitudes and Hour- Scale, not 4 ſpoke to. 
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75 | the Sun, in the Circle proper thereto. hn, + | 


SR The Us of the ain 


av, e The Uk. «the Deanne. 25 E. 
Tbi5 is Projection is only fitted for nding the Hour in the Lind, At at tie 
Azimuth ; all the Circular Lines on it are Parallels of Altitude or Depreſſion, 
except the Ecliptic and the Horizon; the Ediptic is known by the Characters 
of the Sines, and the Horizon lieth beneath, it N numbered with 10, 20, 
O, 

5 The Parallels of Attitude, that are the Wint& ] Parallels, 01 numbered 
from the Horizon upwards, towards the Center ; the Parallels of Altitude or 
Depreſſion uſed in Summer, are P's downward, from the Top of the 
* towards the Limb. 


1 4 * *. 
* SY » N 
* % — * 1 x 


E *' oh fo aer of thi Das. 
„Having taken the Altitude of the Sun, and rectified the Bead to the 


| Ectipee, by laying {+ over. the Ways of the Month, or over the Sun's Decli- 


South Declination, bring the Bead to that Parallel of 


nation : If the Sun 


Altitude on which the Sun's Height was obſerved, amon oe Parallels 


that are numbered u - at towards the Center, and the Th in the Limb 
theweth the Time o the 

ramp. So when the San e 15 deg. of South Beate, Rn the 28th 
of anuary, if his Altitude be 1 5 deg. che Time of the Day Will be 39 min. 
"yy 2 in the Afternoon, or 21 min, paſt ꝙ in the Morning. 

But in-the Jammer Half-Year, b prong fm Bead to- lie on thoſe Parallels that 
are numbered downwards 21 the imb, and the Thread ſheweth therein 
the Time of the Day ſough 
_ Examp. If on the 2d of Aug Haga, his Declination being 15 deg. his Altitude 
were 40 deg. the true Time of the Day would be 8 8 min. paſt 9 in the Morn · 
ing, or 52 min. paſt 2 in the Aﬀernoon. 

f the Bead will not meet with the Altitude given amongſt Foſs Parallels 
that run downwards towards the Right Edge, A it muſt be brought to thoſe 
Parallels that lie below the Horizon, downwards towards the Left Edge, and 
the Thread in the Limb ſhews the Time of the Day, before 6 in the "Morn- 
ing, or after it in the Evening, in Summer. 

Examp. When the Sun hath 1 5 deg. of North Declination, as on the 24 of 


 Auguft, if his Altitude be 5 deg, the Time of the Hay will 8 $4 full. before 


6 in the OG or after it i in the Evening. 


* 3 : 
2 


n To find the Sur's POST ones Tb 
ny lc this Projection is not fitted for finding the FO 8 
are added two particular es to the Quadrant; Namely, the particular 


Sine in the Limb, and the Scale of Entrance abutting 1 from the Ping fitted 
: for the Latitude of London. | 


Lay the Thread to the Day of the Month, and it ſhews the Dec 


thereto the Thread ; and in 
or eee being E 2 or 


* 5 . g r 
8 — , l s " "au * : LCC Lie kat „ 


= Count the Declination in the Limb, layin 
* Sine it ewe the 8 ö 


Te mos the: * a . 


For r Were ; Weleda, Lk = Dillance 5 4 40 the "2 Y 
Altitude, and the given Altitude ; but for the Sauth Declination, add with your 
2 the Sine of the given Altitude, to the Sine of the Vertical Altitude; 

" that, Extent thus owing at the Altitude in the Scale of Entrance, laying 
IThread to the other Foot, according to the neareſt Diſtance, and in the 


— Limb it neweth the Azimuth ſought from Eaſi or Wl; or it "a 
yas in the Sine, by laying the Thread to that Arch in 3 e 


Altitude in the Scale of ws oe ſtands againſt in the Sine, and entring the 
former: Extent When the dun 30 the Thread and the Sine. 

. Examp, When the Sun hath 13 deg. of Declination, his Vertical Altitude | 
or Don't is 16 2 42 min. If his Declination were North, and his Al- 
titude 8 deg. 41 min. his Azimuth would be x0 deg.. to the Northward of the 
Eaſt or Wh But if it were South, and the Altitude = I 3 min. the Azi- 
| _— woe be 40 deg. to the Southard of the Eaſt or Weft. 


: uy 2 the 175 of 3 * his Ampli tude. 

Lay the Thread over the Day of the Month, and ſet the Bead to the Eclip- 
tic, then carry the Thread and Bead to the Horizon ; and the Thread in the 
Limb ſhews the Time of Riſing ; 3 and the Bead on the Horizon, the Quantity 
of the Amplitude. 

Examp, On the 24 of Auguſt, the Sun⸗ 8 Hl being. 15 deg. his Am- 
pw will be 24 40553 e. and aw Tine Aren * min. paſt 4 in the 

orning. 


The DescRIPTION and 115K of 
the Horizontal Quadrant, with the Ho- 
 rizontal Pi ection upon it inverted. 


This ö ts attributed to it, hone it ts 1 from 
the Eur ante Prejeftion inverted, 


Of the Fore-fide. Sv 


ON the Right cage is a Ws of Natural 2 
On the a Line of Verſed Sines. 


92 theſe (ivy F ue from the Center, where they 3 make * 15 | 


Right. Angled Triangle; and between them, and the e es. in the 
Lak, is G8 en e which nila A ivers Parton bei: 


4% N 9 3 . 
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28 be De ef the Qu AD NAN T. 


| Of the Parallels of the Sun's Dechnation. 
Theſe are Portions of Circles, that croſs the Q 
Left wad towards the Right. ao 7 for! . 8 2 ' 
0 r SHHNA ns Ir 2: ü bag b 3 
* 1 257775 of the Bile ar Ach of the "Altttudes, ©" 50 
4 "This 55 Ger than a ſingle rele Line, ſtanding next ihs 0e Mecidian Line, 
or Left Edge of the Quadrant, to which the Bead muſt be W recti- 
Jt. d, when "ithr the! our or "Azimuth 1 18 found 17 the e e inn 


1 


1411 —_ x $1 - 141 211 


e the Hour Cirttes, 4 * elt fa A. 
Theſe are. 5 by the Numbers ſet to is, by croſſin this Parallels of 
2 aan and Wo iſſuing from the upper Part of the rd rat” the 


* * . 4 ” 
8552 \ „ 43 * 2 


| 
| 
l 
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ce, The Deſeription of the Bak: de. SAY Nan _ : 
ros on in Quarters of Quadrants or Ode 2 27 2104 04 30-biwow £31..n 


r. The equal Limb divided into. Degrees, and A into Hours * Haß, 
and the r rickt, to ſerve for a Nocturnal. | 
2 A Line of E al Porch. 4 ot a ee den och 5e. 
A Line of Superficies or uares. vas bros fy Nie 09100" 
* WE A Line bones nap Cubes. 
. A Tangent of 45 deg. double 1 to ame for a « Dating Tagen 
and a Semi- Tangent for Projection. 
6. A Line of Proportional Sines, - alias, his Lins of Sol. . 20 UP in 
= A Tangent of 51 deg. 32 min. through the whole Limb. LUNG 1 
A Line of Declination for the 2d to 23: 30. 


in EKE * — 
nn 10. p 

| | ; . Four . Quadrant with 5 . of a Month 

n 8 1 2. % ' * iT 
| 4 3. The Sun's ws Place, with the Characters of the twelve sg. = 


14. The Line of Segments, with a Chord before begin. 1 1, 
8 The Line of Metals and equiated 1 8078 * Om 
1 The Line of Quadrature. 7644 878025 


erde nr SE 2h GALE 
15. A Line of 12 Hours of e with Stars "ps Decli ination, 


Above all theſe, a Table to know the EpaR, and what Day of the 


being paſt, I have taken the Pains to make a New One, commencing from 
1700, and continued to the Year 1751. 55 * % 


: — * 


4 theſe between the Limb and the Center. 1 


| EE” #4 Quithe righ oo Ed > "” of Equal Pitta, from ths Center decimally bs. 
3 5 . ine of 10 Inches; alſo a Dialling Tangent, or yu of 
„ . "Hours, 55 Fn Sg of the Quadrant, not iſſuing from the Center. 
We 8 . Vn che left Edg t of 60 deg. 26 min. from the Center. oy Gerry 
=_ Alſo a Scale o 3 fitted to the former Scale of Houre, not fultig 
. from "7 8 and below 1 a ſpall Chord. | 


7 


uadrant OY from the 


and Afcenſional Differences... '. _. . 
Week 
the firſt of " pres happens on by Inſpection, till the Year 1700; but that Year 


We 7 
iT of 


x 50 —. bs . TY W, 
Fa 3 ooh or 2 1 Pg 1 4 8 
; 2 0 '0 DRANT., 
WY 0 - [I 
75 5 % W #74 , * > " b: i - N 
, . ; „„ e lin tee 24 E 91 1 e e 
a WS Pi '# Z * be % % x » - . + 4a * A * 422 LES * - C * \ by — « : 
5 p a * 8 n 4 V3 F 5 * 0 
** 8 * 4 . . — „ nn 7 0 h » £5 
90 n eee TP." 1% Uje 9] a . 
TH Fo 7 : $4 " i) s N 5 \ * ov ” 
x * | « 4 FR * , 6:69 - . > 


mY «<4 = 
* 1 3 : z . 1 #4 
& I IL S 144 LI, at 
— we os oy * * 
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a 
enn 


7713 7710707 © [1741 1747) 


14 |20| 15 | 22 | 23 | 29 
: 1714 „ [17251173111736[1742| „ 
1 i? 1 | ; 2519 26 3 28 4 2 
ee 09.1715 1720017260 „ [173711743 1748] 
oo 8 57 ＋7 4 : 7 17 
| 8 707 %% 7730 4% 
N 1 121814 20 22 | 
© IT |auioini61722) 7, [173317301794 70 
. ONnge't Thurſday.., 2 77 he AF 26 | 1 7 26 | | 
— — re oo EY; 
TY oo ONS z 11717 1723]172811734] g 1745/1751 
v0 10 #1 Friday. 2 2 257 1 29 0: N. by” 14 


5 ; 3 * — — — —— TK, 
Ow fa 3 _ 1770171217180 4. 1729173501740 1740] 
1 Saturday. FA / | 9 | b 1 17. 12 | 18 Þ | | 


8 I perpetual Almanact. 
„n ho e en [TIONS — —— 120 a4 wil 
> \., March. + T8148 x 8 ] 15 22 4 29 ] November. tos ifs; 
üft 1 Auguſt. eee, [ 16. 23 30 Auguſt. 4 1 


— 1 * 
0 - — 1 i 
1 4 * May. 1 


7 - 4 5 : 4222 21 an v. ö 7 B 
DE ER EO A EO NG 
October. . 4,11 18 (2 October. [of 


O » 
September. 6 13 | 20 22 1 December. 


336 


ob June. IX | 1 Ad: 2 2 28 — 8 . February. 


* 8 * 
. 


Before the Projection can be us'd, the Sun's Declination is required, and 


what the Epact is for that Year, as is continued till the Year 1751, LR 
Examp. Looking for the Year 1710, I find it ſtanding in 7/zdneſday's Co- 

lumn, whence I conclude, the iſt of March that Year falls on M edneſday, and 

under it ſtands 11, the Epact that Vear. B 


1 
1 


88 


Of the Almanack.. © | 4.7 08 


Having found on what Day of the Week the 1ſt of March falls; repair tig 
the Month you are. in, and thoſe Figures that ftand againſt it, bew you x. 
—_ Days of the faid Month, the Week-Days ſhall be the fame that the 1 pe 
por” v ages e W. S SOLOS ND i 


* * y 
3 4 


„ 


Y ; 
. 2: . 
e as f i 
4 amp. 2 
4 - 8 2 — ; 
« 
- * 
4 z 


30 e e 41 90 ADR: ANT. 

Examp. Having found in the Year 17 10, the firſt of March to fall on Wed- 
niſday, look into the Column e and February, W e. will find, that 
the 7th, 14th, 21ſt, and 28th. oſs of the Month will all * 
and this mack fr the Aimanack. iert: 100 oh — 


F 
3 the OURS [oro den | 

Wibour Bedi ing the Beads. apng an be 1 — by i 1 | 

except fi oe he Sun's: Meridian Atirude,” pron. they r the Index, by 1 
| ell. e nn F 
How * * 5 He if the Da. TD FRA? 7 5. W Meh Projettion. . 

5 But before T: 9 ou, bo how to the Hour and Azimuth, it will W con- 5 Þ 
venient to ſhew ho W 7 to find | the Sun i is — Ea. or We; eff, an alſo how / A 

to rectify the Bead. 1 ic 3 
I. To find when the Sun i 1 Fr Eajft or WF. Trace the panel of De- p 
clination to the Rig ht Ed Ed age of the! Projection, and the Hour it there interſects 3 

; | lin moſt Caſes to be duly e ſtimated) ſhews the Time ſought: Thus, when 
4 the Sun hath 2+ deg . of Dedination North, we ſhall find, that he will be due 
; Eaft * Maſt about 3 Quarters paſt, 4 in the Afternoon, or I Quarter paſt 7 in- 
the Morning. 7 
2. To rectify the Bead, and find the Sos and Azimuth. Suppaſe on the 1 
24th of April I would know the Time of the Day, I lay the Thread over it 4 
on the Backſide of the Quadrant, | and in the Circle of. Deelination I find 
16 deg. of Nerth Declination * it is Summer.) Then holding up p my 
Quadrant, I find the Sun's Height to be 45 deg. Then I lay the Thread on 
the Line, or Index of Altitude of the Foreſide of the Quadrant, and ſet the 
Bead; the obſerved Altitude, 4: deg.” and bring the Thread to interſe& the - MW 
| Parallel of Declination, viz. 16 deg. the Thread lies over 50 deg. 48 min. for 73 
5 the Sun's Azimuth from the South. = 
; And the Bead among the Hours ſhews the Time of the Day to be 4x min. 
_ 9 in the Morning, or AP min. paſt 2 in the Afternoon. 


if 


= * 
—— x NE es — 1 — IIS W 
* . W * 9 N a a 
N * 0 - 4 
F 
; , * 
. 


"> | An Example wherein th Operation wil be upon the reverted Tail. 
zz. -Laerhs Altitude: be 3 deg. 30 min. and the Declinativn' 16 deg. as Verdes 


| Nv 6 To know how to rectify the Bead to the upper or neather Altitude, will be no 
Matter of Difficulty; for if the Bead being ſet to the neather Altitude, w. 
_  - not meet with the Parallel of Declination, then ſet it to the upper Aletude, 


and it will meet with the Winter Parallels of the Ae Declination, which, in 
ou Caſe, ſupplies the Turn. 
> So in this Example, the Bead being ſet to the upper Altitude of 3 deg. 
2 and carried to the Winter Parallel of Declination, the Thread in the 
3 5 5 mb will fall upon 58 deg. 28 min., for the Sun's Azimuth from the North, 
= . TO {and Abe Bead among the Hours ſheweth the _ Time of the Day, to be ei- | 
13 Mer Sin Ithe 3 or 7 at Night. 9 


| Anther farms ; 


1 1 
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Having rectified the Bead thereto, and brought it to interſe& the Parallel 
of 20 deg. among the Hours, it ſheweth the Time of the Day to be 11 in the 
Morning, or 3 in the Afternoon, and the Azimuth of the Sun to be 26 deg. 


l ads wi O » 
di. Uſer of the Prijetiin. 


To find the Sun's Altitude on all Hours or Azimuth, will be but the Con- 
verſe of what is already ſaid, therefore one Example will ſerve. , e 
When the Sun hath 45 deg. of Azimuth from the South, and his Declination 


EY eres 


13 deg. Northwards. 


Lay the Thread over 45 deg; in the Limb, and where the Thread inter- 
ſeAgithe Parallel of Declination thereto, remove the Bead, which carried to 


ky 


the Index without ſtretching, ſhews 43 deg.. 50 min. for the Altitude ſought. 


Likewiſe to the ſame Declination, if it. were .required to find the Sun's Alti- 
tude for the Hour of 10 or 2. Lay the Thread over the Interſection of the 


Hour propoſed, with the Parallel of Declination, and thereto ſet the Bead, 


— 


which carried to the Index, ſhews the Altitude ſought, viz. 44 deg. 31 min. 
The ſame Altitude alſo belongs to that Azimuth, the Thread in the former 
Poſition lying over in the Limbd. rad Preto bn | 


"i ol 1 ( the Curved Line, and Scales belonging it. 


Beyond the Middle of the Projection, ſtands a curved or bending Line, 


numbered from O or Cypher both Ways; one Way to 60 deg. but divided to 
62 deg. the other Way to 20 deg. but divided to 23 7 30 min. 

Lines ae f to it are two; the one a Line of Altitudes and Declination, 
ſtand outermoſt on the Left Edge of the Quadrant, numbered from O or 
Cyphet two Ways; one Way to 62 deg. the other Way to 23 deg. 30 min. 
The other Line is 130 deg. of a Line of Verſed Sines, which ſtands next 


without the Projection amongſt thoſe Lines juſt over the Almanack, and being 


parallel to the Left Edge of the Quadrant. 
Prob. I. Fo find the Time of the Sun's Riſing and ſetting | by a an 


75 Having found the Sun's Declination on the Backſide of the Quadrant, lay 


a Ruler on O or Cypher in the Line of Altitude on the Left Edge, and over 


the Sun's Declination in the Curve accounted: from O, and in the Verſed Sine 
for the Curve, it ſhews the Time of the Sun's Riſing and Setting, which be- 
ing as much from 6 towards Noon in Winter, as towards Midnight in Sum- 
mer, the Quantity of Declination ſuppoſed a-like both Ways, on each Side 
of the Equinoctial, the Ruler may be laid either Way from O in the Curve 
erm 2 mon om rs Fa 


Examp. On the th of May, lay the Thread over the ſaid Day, and you will 
find the Sun's Declination to be 20 deg. then the Ruler being laid over 20-deg. 


Irifeth | 1 Hour before] 6 in Sum- riſeth], faſter l. nh oe 
Sun — * Min. aſter I mer, and — N bebe in wie 


in the Curve, and from O in the Altitude on the Left Edge, ſhews, that the - 


"Let of the pan L 


Lf 


c © 52 | " | 
| 2 heeff Oelz Hin ants [ 
Sf | Prob, 1. The Atitude and Declatm of the Sun being tiven, to findithe FM ty 


9 9 ub: 4 4 un tb * il Ot 12A 2117 1 19 N. 


” 
2 8 ict "Or, * 
"> 


5 Count the Altitude from O in the Scale of Altitudes towards the Cen —— 
Y and thereon lay one End of your Ruler, then count the Declination from O 
in the Curve, if North. upwards towards the Center, if South downwards. to- 
wards the Limb; and there lay the other End of "the Ruler, and i in the Verſed 
Scale it ſhews the Time fought. © | 
| Examp. The Altitude 24, 46. the Declination 20 deg. Nerth, counting that 
upwards in the Scale of Altitudes, and this upwards in the Curve, laying the 
Ruler to thoſe two Points, will” cut the Verſed Scale at 7 and 5. * 
the Hour to be either 7 in the Morning, or 5 in the Afternoon. | 1 


e eee, Prob, ul To find when Twilight begins. 5 


; Let the Sun's Declination be 1 3 deg. North, the Depreſſion ſuppolud 18 deg 
under the Horizon. 

Inſtead of the Caſe . ſuppoſe the. Sun to have 1 3 deg, South 
Declination, and his Altitude 18 deg. above the. Horizon, accordingly lay- 
ing your Ruler over 18 in the Altitudes counted from O, and over I3 in tho 
Curve, counted from O, downwards, the Ruler will eut the Verſed Scale in 

28 min. paſt 2 in the Morning, or 32 min. paſt 9 at W 75 which abet 
to be the Begining or Ending of Twilight. 5 


F 


1 your Ruler over the Hour propoſed in the Verſed Scale, and over 
ts Declination in the Curve, counted upwards, if Nerth ; and „ 
if _— "ties 
And in the Scale of Altitudes the Altitude ſought. IB | 

Example, If the Sun have 13 deg. of North Diitinatio,” his Altitude | 
for the Hour of 7 in the Morning, or 5 in the Afternoon, | will be, found to 

b 27 ann 1 

1 In the following. Propoſitions, the Altitude mult be always counted from 0 

VM m he Curve downwards, and the Declination in the Line of e if 
Fame - , Northward, downwards; 7 if South, upwards, | 


A x N 
x 


Prob. V. 2˙ find the Sint 5 Amplitude, or Coo 1 ehe « and 299 


ks — the Sun have 20 deg. of Declinat tion, the Ruler being laid to O in the 
8 and to 20 in the Line of Altitude or Declination, either upwards or 
downwards, will cut 33 deg. 21 min. from go in the Verſed Scale, for the 
Quantity of the Sun's Coaſt of Riſing or eng © wp the true * or We eft, 


. Summer Northward, in Winter Southward. bs GY" 
= Prib. VI. The Sun's Mtitude and Declination being N 7 find bis 3 1 
2 115 + 3 1 


3 un the Altitude from O in the Curve downwards, and the Declination 
x 8 HY 25 ih Winter upon the Line of Declination from O upwards, in Summer down- 

„„ DE” e Ruler laid over theſe two Pants; ſhews the Azimuth. fought, 
1 eee Sine. 


E xample . 
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EZæump. So when rhe Sun hath 18 deg. 37 min. of North Declination, as 
7 about the 19th of Faly, if his Altitude were 39 deg. the Sun's —— ares 
| „bebaute be 69 deg, from the South, —_. 


4 oh 


Prob. VII. 25 find the Suns Altitude on all Azimuths. | 


; (Lap the Ruler to the Azimuth in the Verſed Scale, and to the Declination 
in the Scale of the Left Edge, and on the Curve it will interſe& the Altitude 


ſo UF 572 

5 R le. If * Sun had 16 deg. 13 min. of South Declination, as about 
the 27th are October, if his Azimuth were 3g deg. from the South, the Altitude 
agreeable thereto would be found to be 14 deg. 


Sect. I. Of the Quadrant and Shadows. 


The Uſe of this is the ſame as in the ſmall Quadrant, only if the Thread 
hang over any deg. in the Limb leſſer than 45, to take the Tangent thereof 
out of the Quadrant, count the Arch from the Right Edge of the Quadrant 
towards the Left, and lay the Thread over it. The Pricks are repeated in 
the LD; to fave the T rouble for thoſe eminent Parts. 
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Uſe of the Dialling Scar Es: 


S HENWIRNG 


| Be to draw Hour Lines on all 3 Dials, Eaſt, Weſt, 
North and South Dialt; alſo declining Dials to any Desi A 
nation: With an eaſy Way to draw declining Dial, wares A 


{+ 
* 


tati ng the Declinatien of the Plane. 


Set. I. How to draw an Horizontal Dial for the Latitude 
51 degrees 30 minutes 


15 D RAW the Line AB for the Meridian or Twelve a-Clock Line. 
1 2. Draw NS Perpendicular to AB, for Six Cock Morning and 
vening. 

3. Let C, the Interſection of the aforeſaid Lines, be. the C "the | 
Dial, then repair to your Line of Latitude, fixing one Foot of your Com- 
paſſes at the Beginning, extend the other to 51d. 30m. and ſet off Extent. 
from C to N, and from C to S; then open your e to the 2 
of the whole Line of Hours, and With that t, one Foot fixed 
move the other till it meet with the Meridian-Line as 2 O, and d 
3 and SO. K 


4 


eee 4. This done, extend your 
— — —ę— | - Compal from the beginning of 
4. your:blour-Scale, to che Hour x, 
and ſet it off from O to x, 11, 

And from Nito 5, and from S to 

| Fc Then extend your Compaſſes 
rom the beginning af the ſuid 
Scale, to 2 Hours, and ſet it eff 

from O to 2, and 10, allo from 
N to 4, Antl from S to 8. 

extend ybur — ie: 
beginning of the ſaid Scale to 

Hours, and ſet that off from 

to 3, and from O to 9; So you 
have Hour-Paints for 12 Hours. 

Now Lines drawn from C, the 

oe 28 24 Center to each of thoſe Points, 

* ©: hall be the Hour required· 

2 "Nb I. Thi 8 Hours of. 4 and 8 in the Morning, and 7 and g in the 
Evening, muſt be drawn through the Center C, and if you deſire the halves | 
and quarters,, they are to be drawn, in all Reſpects, as the Hours. 
2. With a Line of Chords make an Angle of Fad. 3, i for the Heię it of 

our Stile, and ſet it over the Wenden Lie CO, at Right Angle, and your 
ial is finiſhed. | 7, | . 


33 A A 


Sect. II. How to make, a dire South-Dial, in the Latitude of 
. > 3 * He --51 Aeg. 30min.” + 48 310 


It is almoſt needleſs to Jay lad thing concerning the making of a Direct 
_ South Dial, for there is but little Diffrence between it and the Horizontal, 
only Jou muſt take Notice that this Plane reſpects the South Pole, which 
Pole is elevated thereon 38 BT 30 Min. (always) the Complement of the 
Latitude, therefore take 38 D o Min. out of your Line of Latitudes, 
and finiſh your Dial, in all Ratet, as you did the Horizonal; but obſerve, 
that whereas. in that Dial the Hours of 1, 2, 3, &c. were ſet off on your 
—VLloeſt-Hand of the Meridian, ſo the ſame Hours muſt, in this Dial, be ſet off 
3 on r of the Meridian. 


. Wire, 2. That the Angle which the Stile makes witlr the Meridian; mut 
1 | (as I _— ſaid before) be 38 Deg. 30 Min. And, . That the Stile 


ae Right-Angles ith the Plane. 2015 
. 21 ; % L 


OY II. Concenning 1 ive North-Diil, - 3 


— 


2 , ones . Wen in, is the ſame with. the Seils, only ts. os 50 
g nt upwards. TH s the Wotth- ole. and the Hours: about [Mido „ 25 


RWWWWoC, "11, 12, 2 and 3. "muſt be left ' out, id 4 and OS in pe, 5 
3 bee 1 = And 7. ahd © in the r aria muſt. 8 No rt through i 


I 
2 


1 
= 1 
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Sect. IV. How to draw Hour- Lines upon a direft Eaſt ar Weſt- 
. bene e Diab, 7 
87 r 8 


EFirſt, Let fall a b Perpendicular 
Chord of 60 deg. one Foot of 
your Compaſſes in a, deſeribe 
the Arch of a Circle be; then 
take che Complement” of 'your + 
Latitude, out of your Line of 
Chords (which; here at Landon. is 
38 deg. 30 min.) and ſet from 
b.;to c, to the Right Hand be- 
cauſe the Plane is V; join a c, 
that is the Subſtile, which is the 
Hour-Line of 5. 
Though on an Ea or Meß. 
Altitude; yet we muft place a 
Stile of a convenient Length, a- 
bout a third Part of the Plane, 
Parallel to the Subſtile, (or Per- 


* 


pendicular, which is all one) to give a Shade; let the Stile's Height be an 


Inch equal to 100 Parts; to the Subſtile apply Perpendicular 
at a, for the Equinoctial Line; then take the 7 — of Equal 


Parts, from che Line of Equal Parts, on che Right Edge of the | 2 25 

ing to each Hour, and place them upon the Equinoctial-Line, „ 

from the Subſtile, and draw Lines Parallel to it and through the - | * | 
be the Hour-Lines | 6. 

you, and look on the Backſide, you ſhall ſee the perfect Form of 2 

an gf ian inftog] uf the faule z. n 3 4, 5» Os 3.380068” 018 


I 
| BW. ne | 2 17 
Quadrant's Foreſide, as you ſee in the Table adjoined, belong- | 3 12 
4 
Points, they ſhall be the Hour-Lines require. 2 Yo 
Note, That if you turn the Vęft-Dial drawn on Paper from [Subftile. 
8, you muſt write, 11,- 10 9, 8, 7, 6, 5 and 4. 


Sect. V. How to find the Declinativn of any Plant, from: either 
the South or N orth Points of the Horizon. | 


FP HERE are many Ways of the Dedlitiation af Planes ; but the beft and 
1 8 for Practice, is as followet nn: 7a VVV 
I, Draw 2 Line Parallel to the Horizon, upon the Wall you wou Id We 
120 7 (or, apply) a Plain Square Board having one Edge, to this "Ling, - x CES 
: an | arallel to the Horizon, and — 4 e ine den 4 EP 5 TY, 
the Edge, you apply to your. Hertrentaf Line; then, hen the, Sun ines? 
thereon hold Line "= . 2 <i> 44: e S e 1 . OY 
one up 2 Lane and lutte 1e at the Shadow of, the Elum-Lirem 
e upon dhe Board, erofling” * Terpendicular Lyne, and mate ame” 
5 ; gn Ji {il 4733309 9 «10; "Re AſV ef RE OY Marx 


* -< - 
1 * 
s % a4» + iT» - 
: 7 96. 34, ” 3 i KS 4 
dc | "38": + 

8 W. a+ 1 b . a 5 
F . : 1 . 

» * . 


&\ 


* 


* * * ws | a= * py of : 4 
« % DIG} w HS E4S _— 44 * 


LETS, 


EE... The. . ef the Av dn 
| WS EI Marks in the Shadow, a py Way 
diſtant from one another, and then 
—]- inftantly take the Sun's Altitude by 
your Quadrant. 

3- Lay a Ruler to thofe two. 
Marks you made in the Shadow, 
and draw a Line, which I call the | 
Pariatical Azimuth, ' . 

4. With the Altitude of he Sun 
before found, ſee what the _ 

Aximuth is by Collin's Quadrant. 
SF. Take the Interſection of he 
Shadow Line, with the Perpendicu- 
lar for a Center, and thereon with 
| — 500 deg." of Chords, deſcribe the 
” "4 S Semicircle IK, then from I the 

: * Pariatical Azimuth, ſet off the 

E Sun's 5 true Azimuth towards the South, = to K; and through K and the Cen- 
j tet, draw a Right Line, which is the Meridian-Line. NA L 

E 6. And, y, the Arch intercepted between: the Meridian ah the . 

pendicular-Line, 3 on your Line of Chords, gives the Declination of 

our Plane: But remember that the Sun's true Azimuth: muſt be ſet on the 

£ cle, that "a true South is, if a South Plane; but if it be a North 

Plane, take the Remainder of the Sun's Azimuth to 180 deg. and ſet to. 

wards the true North. Thus you have the h of the "Plane s * 

nation. 
| Now to know whether your; Plane 3 Eaft or Weſt. F | — 
: If the Meridian Line falls on the Right Hand of the Perpendicular, your 
declines Weſt ; 1 on the Left Hand, your Plane declines Zell. 


„ 


808 VI. How to drm Haus- Lives hen South or N Fane Plies 
Declining « ether Eaſt er Weſt, in the Latitude of 51. 30 


1 - Before the Eu- Lines can be drawn on. any "abi theſe. Sorts of Planes 
N ro Things muſt de give and Three Things found. er ws 1107 


5 The Things given are | 3 | 
|  1:\Thir Latitude of the Place, 51 deg. go min. BY „ JIE 
2. The Plane's Declination, 25. oo. . g 


? & 4. 


1 eee 3 
"SY * The Br . gb. n che Meridian. n an“ 
= 2. The Height of the Stile © cent] ai 
* * 3 7 The Inclination:of Meridians. 
1 = to find the Three Requiſites that muſt be 1 for al pff 2 Reb De. 
1 e Planes in di Latitude, you. may ſind treated of in the. 


3 8 dete make dis Treatiſe the more compleat, I. ſhall here ſhew' you how 

EE -;. to calculate them, and what every. one of theſe Arches are. 

_ * 2 Of the Subſtile s Diſtance from. the. Meridian. By the Subſtilar Line 
= 2 2 7 a 1 over which © mmm in its * Diſtance m_ 


n. U Y On ; 37 


the Dial, by ſome called the Line ot Deflexion, and is an Arch of the Plane 
between the Meridian of the Place, and the Meridian of the Plane. ——— 
The Diſtance where tis from the Line of 12, is to be found by this 


Proportion . | : 
As the Radius | 2 90: 00 10000000 
Is to the Sine of the Planes | Declination * # 25: oo 9625948 
So is the Co- Tangent of the Latitulle 51: 30 o060g 
To the Tangent of its Diſtance. from the Meridian 18. 34 19526553 


2. Of the Stile's Height above the Plane. The Stile of every Dial is the 
Wire, or that which gives the Shadow on the Dial, and is always Paralle! 
to the Axis of the World ; its Height above the Plane varies accor ing to the 

Latitude of the Place, and the Declination of the Plane ; - and the farther 

2 Dial declines, the lower is the Stila. And it is found by this Pro- | 

portion. 7 8 | | 


As the 3 | „„ 90: o rooooOοο 
Is to the Co- ſine of the Latitude 1 . 51: 30% 979415 
So is the Co- ſine of the Plane's Declination 25: 00P 995127 | 
To the Sine E the Stile's Height 34 : 21) 975142 | 


3. The Inclination 7 the Meridian 


ba an Ark of the Equinoctial, between the Meridian of the Plane, and the 
Meridian of the Place; or if it is an Angle, or Space of Time ela ſed be- 
tween the Paſſage of the Shadow of the Stile, from the Subſtiler-Line, to 
the Meridian-Line, by ſome termed the Plane's Difference of Longitude; and [ 
not imptoperly ; for it ſhews in what Longitude from the Meridian where ; 
the Plane is, the ſaid Dial would become an Horizontal-Dial, and the St e's 
Height ſhews the Latitude; this Arch is uſed in calculating Hour-Diſtances 
by the Tables, and in pricking down Dials by the Line of Latitudes, and 

5 | 


urs from the Subſtile. | 
i 0 Proportion | NEE a OE | 
As the Radius TIE a ge: o N r000000” #* 
Is to the Sine of the "WES 3: 300 989354 | 
So is the Co-tangent of the Plane's Dedtibation 25, : 00( 1033132 ' 
To the Co-tangent of the Planes Longitude | „ 2 x 


{ Having found the Requiſites belonging to this Dial, RY 25 deg- 29 
proceed to draw the Hours in this manner. ; 
1. Draw an Horizontal Line upon your Plane. i 
2. Draw. C 12 for the Meridian or 12 a-Clock Hour-Line, Perpendicu- 
lar to the Horizontal-Line of your Plane, and with a Line of Chords make 
the Angle FC 12, equal to the Subſtile's Diſtance from the Meridian, and 
draw the Live CF for the Subſtile on the Right Hand of the Meridian, be- | 
ng: Plane declines Weſtward. i, ' £2 
3. Draw the Line A B Perpendicular to the Subſtile, and paſſing through. © 
the Center at C, then off of your Line of Latitudes on your Quadrant, take 
34 deg. 21 min. (the Height of your Stile) and ſet from C to A, and C to B; ę ꝶñ UkÜi 
then take in your Com the whole Scale of Six Hours, and one Foot in + mg 7 
A, turn the 3 till it touches the Subſtile, as at F, and draw e 
Line FA and FB, | 4. They | es 
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4. The Inclination of che Meridians in this Example, is ſound to be 30 
5 47 min. Which is 2 Hours 3 Minutes 3 therefore take off 2, Hours 
3 inutes from the Neale e of Hours, and ſet it from F to 12, and trom B to 6. 
en extend your Compaſſes from the Beginning of your Scale to glows 

3 min. and ſet that from F to 2, and from B to 8. Then 19 
Bag to x, Hour min. and ſet it from F to Kann f from |] "Then 
& f m F 75 11, 0 from B 
- Then open, your mpali 5 to 24 ours and ſet from F to 10 
34 from B to 4. Jo a e b fia T min. and ſet” from 


they ſhall be the Hours proper by this, © og The Hour of & in the Gta | 
Hoo, TE above the Horigont Fs 1 if £998. en it e the / if 


5 EF. - 
it will be e Hour of $i in the! ornins- 8 ds h ob 
; ” , ? | # * 
% » #4 *y 4 4 $ 1 a 1 0 2 i 914 # < 
Stp3 a 201 FOI Ann n N 3 +! \ x, # x 4 bd 1 
I» - 
N17 
1 # 
— 
* 
1 
17 
8 -» ; i 
£ es... | - 
— 1 $44 7 1 4 
214 — — i \ : #1 
7 b Ef 1 - 4 - 
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* And 8 the Stile of this Dial muſt be clevated 30 deg: 21 min. and 
upon the Subſtile. 

pos 2. In the making of this Dial you have de three other af the Fon 
clination, viz. A South-Eaft Decliner, if you change the Side, and Num- 
2 for to 1 the Cemplement to 12. 8. make 4. and q. 3, &c. 

"© the Face, of Dial be towards the North, - a muſt turn the Dials 
. Mead, upwards, and reckon the. Hours the co Way; ſo that a 
South-Weſt Decliner n be a Nerth Decliner, and a 'South-£aff Decliner will 
be a Werth. Ea, Decliner, leaving. the 1 9" modi will be _— 
Ne * 8 Kane een che TIS: 153 


Sea. vn. h 6, Ww be Ebnr Eines en a 4 For bauen | 
bis ©, Dial Geametricath. : t A sn 
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2. Upon C, with 60 deg. of 
Chords Yeſcribe the Arch Qs. 
Then proceed to find the three Re- 
quiſites, having found them, take 
38 deg 04 min. the Subſtile's Di- 
Atance from the Meridian, and ſet 
from Q to N. Take alſo the Stile's 

Height 6 deg- 12 min. and ſet from 
N wo H. Cao: 17 WY 

3. Draw BD for the Subſtile, 
and BE for the Stile: Then at 
ſome convenient Diſtance, draw © 
KL, ParalleFto CE the Stile. Alſo 
aſſume any two Points in the Sub- 
ſtile, and through them draw the 
Perpendiculars FG and H I. 

4. Fake the . neareſt Diſtance 
een antfrom U ro Kl., a 5 44, 
and ſet it from T to R, and from U to D. | ee, 5 

5 5. Upon D and R, with 60 deg. of Chords deſcribe two. Arches of 2 
Circle, and ſet off the Inclination of Meridians from T to P, and from U 
to O. With 15 deg. of Chords divide the Segment into equal Parts, begin- 
ning at O and P. ULCER pe £8 is 3:50 Ee el 
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6. Lay a Ruler from D, and on each Diviſion in. che Arch UO, and maik 


the Interſection of the Rule with the Line FG. Then lay the Rule to R, 
and work after the ſame manner in the othgr Arch, and HI. 
7... Thro” the Marks made in FG and-HI, draw the Hour-Lines. © © 8 


- Note; 1. When the Plane deelines Ea, the Perpendicular CB, muſt \be 5 


| put on the Right Hand. PEEL 2 | ; 
2. That the dnclination of Meridians muſt be ſet on the ſame Side of the 


Subſtile, with the Perpendicular. Thus you have finiſhed ybur Dial, and in 
the making of it you have made Four, if you conſider what was faid in the 


Se. VIII. How o nate an Upright Soutb- Dial, icht 


9 being given. bene <3 301 £73 36 S*bJ e 


** Firſt; Place. a Pin in the Plane at leaft fix Inthes Jong, as de, almoſt: up- 
right, but a little inclining; then with a Square find the Point directly un- 
der it, vchich is the Suhſtile Point. Ii: the Morning, if the gun qhines on the 
Plane; obſerve the End of the Shadow of the Pin (which is a Point of the 
Stile) as at R, and through it draw a Circle; whole Center is sthe Suiſtile 
Point. At ſome other Time of the Day mark where the Rid af dhelStile'g 


Shadow does come to ſome other Point of the ſame:Cirble, as at 8, wonhett - 
thoſe two Points, RS, then the Line RS: will bea Tangent to the Subſtile. 

From the Subſtile Point d, let fall a Perpendicular to that Tangent-Line as 
F d, which is the Subſtile, From d with a Line and Plummet, let fall a Per- 
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3 - whoſe nt 36.25, is the — $ Inclination of the e 
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40 The Tſe of the” aun AU r. 
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pendicular to 4 1 r as d P. Then the Angle Pd F is the Suben 8 Di- 


tance, equal to 18 deg. 34. min. 50 lis, 
| Now having log foun ns the 2 Jubltile Diſtance, we wil atvceak; nd Abi the 


| 'Sitle's Height, the Inclination-of Meridians, and the ee ofthe Plane, 


in aan Order by Oxleulafan. 75 5 2 4 71 V! Mer Ae 
4 As the Co- ſine of the Subſtle's Diflance X 8 i - 3 : 00 N 
Is to the Radius ; 90: 00 To,000000 
So is the Sine of the Poles's Elevation 141 244 235 1 GY 21200 9893544 
To the Co· ine of the Stile's Height, TCC 2.757 
: - As the Co-fine of the Pole' Elevation f 1 | 
I to the Radius ' ez 
So is the Sine of the Subſtile „ Diſtance .C 9592984 
To the 85 of the 1 of Meridians | | 9.708835 i 
As the 1 Radius 1 „ ge: oo ge ee 
Is to the Tangent of the Pole 8 Eteration e 58 30 10.099395 
So is the Tangent of the Subſtile's Diſtance + 18 : 34 _9.526197 
_ "TY the Sine of the Plane $ Declination 7 25 2 — 9.25592 
Leih, Having found all the Rogue, the Dial; is ; to be drawn by the Di 
erer of 9 Vth n * FR. 
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Lect. IX. Hm to fd. the Requiſte of ird Deeliners, hy the 
.. particular Lines on the Quadrant, without proportional Wark. 


1. To find the Subftile's Diftance from the Meridian, Account the Plane's 

| Declination on the Line of ines, on the Right Edge of the Foreſide of the 

tres t. and juft againſt it, in the Part. Scale annexed to it ſtands the Sub- 
ſtiles's Bikance — the Meridian. If an upright Plane decline 30 deg. 

the Subftile's Diftance from the Meridian will be 21 deg. 41 min. 

2. For the, Stile s Height, Count the Complement of the Plane's Decli- 
nation on the Right Ede ge of the Quadrant, and apply the Extent with 
_ 'from the G on the Line of Sines iti from the Center 
e Right "Edge of the Foreſide of the Quadrant, 2 it will reach to 

32 min. 37 min. 

2. For the Inclination of the a Count the Height in che Part. 
Senle, and: it on the outermoſt Line of Sines, ſtands 53 deg. 35 min. 


£ 


IF the Plane's Declinitimbe | 12 evils. #2 2 % 0 
. The Stile's Hei will de Ts 5 „„ 2462 30 


This Planes Lovgitud will be F ma | 30: 47 


The Uk of: the via: 


Thus T have ſhewed how to draw any 
Dial by theſe Scales; it may be expected 1 ſhould do the like for Reclin in 
-or Inclining - Dials ; but it is too large: a. Tract for this Treatiſe : But that: 
that deſire To know more of the Art of. Dialling, ma gratify themſelves by 
purchaling 'a" Treatiſe (I lately publiſhed) : called Univerſal Dialling, with 
ables: 4 Ie for the Latitude of London, in which there are eaſy Dire- 
ctions for the drawing of all manner of Sun-Dials; likewiſe how to Adorn 
them with all manner of uſeful Furniture, relatin abe the Courſe of the E 


41 
upright, Direct, and tax 2 


you bag have them at t Mai en, and oh an Tow N 
2411 I r T A B L E 25 che 1 of the ed inen Places i in Bug | 
6 2 20 rr e aue and Ireland. Ea 
d. m. F | Ta m. | d. m. 
London 51 30 Rocheſter 51 29 Exeter 50 43 
I þYork J 54 O0 8 30 5 Durham 54 50 
| Cambridge | 52 17 Chiche Lincoln 53 15 
Norwich | 52 44 Hertford 52 14 | SCOTLAND: 
| Canterbury 51 27 Nad 53 o ¶Edenburg 55 56 
I Briftol 51 30 | Stafford 52 55 |Glaſcow 55 52 
2 Colcheſter 52 04 Shrewsbury 52 48 St. Jobnſtorun 57 44 
Cheſter 53 20 TLancaſter 54 08 St. Andrews 57 45 
. | Caermarthen | 52 o inchgſter 51 10 Sterling 57 18 
| Coventry 52 30 Pembrook 51 46 Berwick . 55 49 
Darby 5306] Worceſter 52 20 Aberdeen 58 40 
= ord 51 45 Nottingham 53 o IRELAND | © 
| Gloucefter 52 00 Hull 53 50 Dublin J53 11 
' { Hereford t 51 Ipſtuicb 152 08 Kingſale 51 40 
Monmouth 51 51] Bedford 52 o8 Wexford 52 18 
Yarmouth 52 45| Huntingdon | 52 59 V aterford 52 22 
Warwick 52 25 St. David's | 52 00| Limerick 52 30 
Flint 53 17 Gilford | $1 12 King's Town | 53 08 
—— 2. Newcaſtle 54 $07 . s Town 5 


Sect. X. By the Era, to find the 1 s Age, and the Time 
of her coming to the South. | 


Add to the Day of the Month the Epact which you 
going Table) and ſo many Days more as are Months from 
both Months, the Sum (if leſs than 30) is the Moon's 


you are in, including 


find by the fore- 
may fin to the Month 


Age; if more, ſubtra&t 30, and the Remainder is the Moon's Age. 


Example. The Epat for the Year 1710 is 11, and let it be required to 
know the Moon's Age 20 z8th of June, being the fourth Month from March, 


both incluſive. 
11. 
28 | 
4 
The Sum of the three 43 


3 
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the Remainder is 13 for tht Moon's Age (ought. 
— 2 —— the Month hath 31 D. 5 but if tho, Month 
hath but 30 Days, "and inde by 5: he Ouoti the Moon's $suths bo 
her Age by 4, Iv 5 uotient ſhews it, e Init that 
. Age by of Time, and becauſe when the Moon is — a4 Full, or 
15 Days old, her Southing i is at the Hour of 12 at Mida for Eaſe i in Multi- 
plieation nd | Diviſion, when her Age exceeds 1 15 wa reject 15 Days 


a | whian the Moan i, 13 Days ald, the comes to the South 24 
min. paſt Mat Night, which bein Ls, befor her Riſing or Setting may be 
gueſſed at tobe 6 Hours more or before her Southing, and her Setting 


| as res after, but in Regard of her varying in 1 no . Rule 


for Memory is certain. Here it may be cars that the firſt of = 
Moon's - ſhe comes to che Meridian after e dun, being to — obs 

of him, and the latter 15 Days, ſhe comes to the Meridian before tip 4m 
A = St: 


| 


Sea. XI. 2 HAY the Time. af High-Water b the Moon's s Apr, 


hou n. 7 the Fling Toe: 


of chink this Tale FEY not much ber, 
nation, for it is plain. when the Moon . 

e the is dart 24 min. paſt 6 in 
Afternoon, and it is High- Water at = 

-Bridge 3 Hour after, Which i " an min. paſt 
rt Night. And when ſhe is 23 Days old, ſh 
is South 24 min. paſt 6 in che l rning, and it 
3 1 25 min. paſt g inte Morn- 
u ing; an and ſo ofthe raf 


F This Rule may in ſome Meaſure fatisfy and 
| iferve for yulgar\uſe, for ſuch as have occaſion 
to go by Water, and but that there Was ſpare- 
"room to grave on the Epact᷑ in the 3 aaf 


. 79 Table, in Page 29, elſe | pothing at all 
"Ir; 2810 | 1 
— ke 3 3s, e Treati 
2 15 Sack. XII. Of the Line of . Babe of bbA 
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Letters. 


5 The Uſe of the OUA DEAN A. 4 
And the Letter. S fignifieth the Semidiameter of a Sphere, the Uſe whereof 


is to find the Sides of the. Five Regular Badida that may be inſcribed in a 


W 3 you have a Deſire to cut the Five Regular 8 in Pat 


board to be all of one Height, when folded up: Or, a N Deſire to cut 


them of thin Wainſcot, and glue them eegrhe but doth not know the 
Lengh of the Sides of the ſaid Regular Bodies, that may be inſcribed in 


a Sp ere of any given Diameter. ......... But ſuppoſe 6 Inches were given. 


Lay the Thread over 8, and take in your Compaſſes 3 Inches, half the 
Diameter, out of -your, Line of Equal Parts, or Inches, and with that Extent 
move one Foot upwards or downwards in the Line of Inches, until the oth 
turned about will but juſt touch the Thread, the reſting Point thus fou 
(which in this Example is in 4 Inches, 85 Parts) I call the Point of Entrance, 
from the ſaid Point take the neareſt Diſtance to the Thread laid over the 


Inches. Decimal Parts 100, 
And meaſure. thoſe 
Extents on the Ling 
of Inches, and you. 
will find them to 
reach to 4: 
Which are the Dimenſions of the reed Sides of thoſe Bodies to. which 
ths auen delong. A 


200-0. 


$Q. XIII. To fnd. the Regus ofthe for dire# Eat and Wen 


Raalaus or Inclners, for this 1 tude. 


6 1. The Subſtile's Diftance. 
8 hs Plane's floutinadiort or Inclination in the Limb on the Back- 


fide from the Left Edge, and there lay the Thread, and in that Circle 


marked with 5 1. 32 Fart Sine, the Thread cutteth the Arch ſought. 


So the Thread laid over 60, the Plane's Reclination, we cut the Part. 
Sine, in- 32 deg. 12 min. 


2. For the Stile's Height. 
Sada the Plane's Reclination or Inclination in the Part. Sits © on' the 


Foreſide of the Quadrant from the Right Edge, and there lay the Thread, 


and it cuts the Limb in the Arch ſought, which in this Example will. be 


found to be 42 deg. 41 min. numbred from the Right m. 


£ 


+ bred, from the Right Edge, 


3. For the Babe of the Meridians. 


3 The Canon for Calculation is, | Eo 
As the Radius go : 15 | T0.00000 
Is to the Sine of the Latitude the Complement Arith. 52 : 10. 0065 
So is the Sine of the Subſtile's Diſtance 8 9.972662 
Io the Sine of the Plane's Longitude xt” TBE — wi "7.983397 REN hs, 


But if the Subtle s Diſtance from the Meridian ; leſs than the Latitude of 


© the Place, Jas! in this F.xample it is) it may be found in the Part. Sine, on the 


Foreſide, by laying a Thread in the Limb, A the Subſtile s Diſtance d 6 1 
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Por thi b of 14 d . Cp 


Ee R the Com 3 of the Plane's Reclication or . in che 
Sines of the Right Edge of the Foreſide of the Quadrant, and againſt it in 
the Part. Scale annexed to it, ſtands the Complement of the Angle ſought. 
So that if an Ea or Meſt Plane recline 60 deg. againft 39 deg. the Com- 
plement of the Reclination in the Sines ftands 23 deg. 40 min. whoſe Com- 
plement 86 and 20, is the Arch ſought. -_ 

There are ſeveral other Lines; as the Lines of Superficies and Solids, the 

Lines of Quadrants, Segments, Metals, and equated Bodies, which I leave to 
the Dion of the Reader, when, he ſhall have Time to put them in Pra- 
_Qice, which, I think, will be ſeldom or never, and wherein the Aſſiſtance 
of the Pen will be more commendable. 

Theſe Lines were added to this Quadrant to fill up ſpare Room, and to ſhew, 
that what can be done by the N may be done by the Quadrant. 


Set. XII. Of the Placing of the Stars on this Projection, and 
| on other Places of the Forefide of the Quadrant. 


: Such Stars only are placed on "this Projection, as fall between the Tropics, 
being put on according to their true Declination, and in that Reſpect might 
have flood any where in the Parallel of Declination; but in Regard we'ſhall 
find the Time of the Night with Compaſſes, they are alſo put on in a certain 
Angle from the Right Edge of the Quadrant, to find the Quantity of that 
Angle; for Stars of ! Northerly Declination get the Difference of the Sines 
of the Stars Altitude from the Meridian, and of its Meridian Altitude, and 
find to the Sine of what Arch the faid Difference is equal; againſt that Arch 

in the Limb, let the Star be graduated in its Declination ; but for Stars of 
South Declination; get the Sum of the Sines of their Depreſſion at Six, and of 
their N Altitude, and find what Arch i in the Sines correſponds n 
zs before 
We have put on no Stars of Southwardly . that will fall * 
yond the Winter- Tropic; but ſome of . Declination, falling with- 
out the Summer - Tropic, are put on, that are p u without the Projection | 
; towards the Limb. 
All theſe Stars muſt be graduated againſt the Line of Sines at voir reſpectire 
Altitudes, or Depreſſion, at the Stars Hour of Six from the Meridian, and muſt 
| have the fame Letters ſet to them in both Places; as alſo upon the Quadrant of 
12 Hours of Aſcenſion on the Backſide, where they are put on according to 
true Aſcenſion, with their Declination and Right Aſcenſional Differences graved 
againſt them, with the former Letters; and ſuch of them as have more than 

A 14 Hours of Right Aſcenſion, have the Character Plus + affixed,. denoting, that 

j there be 12 Hours of Aſcenſion added to. that Aſcenſion that ſhould ſtand, 

1 . = the _ is their a 2 true Right Aſcenſion. 


2 Le EX Ar, 


— 


\ 


5 * 8 * "rob I. 25 find the Quantity of a Star's Hour from the Meridian by the Projection. 
EE. Set the Bead upon the Index of Altitude to the Star's obſerved Altitude, and 
he, . it to the Parallel of Declination the Star is graved in, ſo will it ſhewd 
1 among the Hour-Lines, that Star's Hour from the Meridian, and the Thre a 
1 he. bs. ; 750 the Lmb will * the Star's Azimuth. 
wy" * 8 


Fg : * 


The Je of the Qu A DuD REAN r. 435 
Examp. Admit the Altitude of Arcturus be 52 deg. the Hour of that Star from 
Midnight, if the Altitude increaſes, will be 7 min. paſt 10, and the Azimuth of 
that Star will be 47 deg. 43 min. to the Eaſtward of the South. | 
The Hour and Azimuth of any Star within the Tropics, may be found by. 


the fitted Scale on the Right Edge of the Quadrant, or by the Curve, after 

the ſame manner as for the = uin the Star's Declination as was done for the 

Sun, or in the equal Limb, as was ſhewed for the Sun, which may well ſerve 

for moſt of the Stars in the Hemiſphere. 5 

6 Bo es with Compaſſes, according to the late ſuggeſted placing of 
. | | 


Prob. II. To find the Hour of any Star from the Meridian that hath North- 
5 e Declination. 12 

Take the Diſtance between the Star-Point in the Line of Sines, and its 
obſerved Altitude, and laying the Thread over the Star where it is graved 
on or below the Projection, enter the former Extent parallelly between the 
Thread and the Scale, and it ſhews the Star's-Hour from 6 in the Sines to- 
- wards Noon, if the Altitude fell beyond the Star-Point, otherwiſe towards 
Midnight. 755 | | 
Example. For the Goat-Star, let its Altitude be 40, and paſt the Meridian 
the Hour of that Star will be 44 min. from 6, for the Compaſſes upon the 
Sine of 11. 4. the Hour is towards the Noon-Meridian, becauſe the Altitude 
is greater than 34. the Point where the Star is graved, the Thread lying 
over the Star interſects the Limb at 25. 47. If the Diſtance between the Star 
and its Altitude be entred at the Sine of the Arch, and the Thread laid to 
the other Foot, the Hour will be found in the equal Limb, the ſame as 


before. | 


Prob. III. For Stars of Southwardly Declination. 


Becauſe the Star-Point cannot fall the other Way beyond the Center of the 
Quadrant, therefore the Diſtance between the Star-Point and the Center 
muſt be increaſed by adding the Sine of the Star's Altitude thereto, which 
will fall more outwards towards the Limb, and then the whole Extent is to 
be entred as before. | 

Example. The Virgins-Spike hath 9. 19. of South-Declination, the Depreſ- 
ſion of that Star at 6 will be found by the Help of the particular Sine to be 

- 17: and at that Arch in the Sines the Star is graved ; if the Altitude of that 
$a be 20, the Sine thereof added to. the Star will be equal to the Sine of 
29.6. this whole Extent entred at the Sine of 37. 52. the Arch of the Limb 
againſt which the Star is graved, and the Thread laid to the other Foot, th 

Hour of that Star, if the Altitude increaſes, will be 19 min. paſt ag. 


Prob. IV. To find the true Time of the Night. : 
This muſt be done by turning the Star-Hours in the Sun's-Hour or com- 


mon Time, either by the Pen, as hath been ſhewed before, or it may be 
alſo conveniently performed by the Back of this Quadrant, for the Thread 
lying over the Day of the Month, ſheweth the Complement of the Suns 


Aſcenſion in the Limb. 5 


— 


* 


de Ne e the QD. 


"Or auch cee e the h Sede of ee 8. 4 

Tbe Thread lying over the Day of the Month, take che Diſtance between 
it and the Star on the faid Quadrant, and the ſaid Extent being applied 
the ſame Way as it was taken; the other Foot ſhall reach from the Star's 
Hour to the true Hour of the Night; and if one of the Feet-of the Compaſſer 
fall off the Quadrant, a double Remedy, is elſewhere preſcribed. at 


UB ample, If ol the 12th of Faruery:the Hour of the -Gaat-Star was 26 min | 
paſt 5 from the Meridian, the true Time ſought would be v.49 min. paſt 1 in 


the Morning. 


E zample. If upon the 3d of 3 „ the Hour of the Vi irgins-Spile was ob- 
0 11 to be 19 min. . 9, the true © Time ſought would be 45 min. n 
the Morning. | 


Prob. V. To find the „ Time of the Star's Riſing and Setting. | 

The Aſcenſional Difference is graved againſt the Star, the Virgin's-Spike 
hath 48 min. of Aſcenſional Difference, that is to ſay, that Star's 2 of 
Riſing is at 48 min. paſt 6, and the Setting at 12 min. paſt 5, and the ** 
Time of the Star's. Riſing upon the 3d pf Janus, will be at 23 min. paſt 10 
Dako and will — the Manns found * the former 


Of the re ref of the Lines on the Back-fide of the PIPE 


They are either ſuch as relate to the Motion of the Sun or Stars, or to 
Dan? ing, or ſuch as are derived from Gunter's Sector. 

The Theme of 51. 30. put on through the whole Limb, is peculiarly fitted 
for — Latitude of = and will ſerve to find the Time when the Sun will 
be Eaft or Meſt, as alſo for any Time of the Stars that hath leſs Declination 
than the Place hath Latitude. 

Lay the Thread to the Declination FRO” in the faid Tan og: and' in 
the Limb it ſhews the Hour from Six, if reckoned from the Right Ed 


Example. When the Sun hath 15 deg. of North-Declination, the Time of 
| his being el ox Maſt will be 12 deg. 17 min. in Time about 49 min. before 
or after 
. The Sun's Place is given in the Ecliptic-Line, by laying the Thread over 
the Month in the Quadrant of Aſcenſion, See in the wo of the firſt men- 
e eee . 5 


* 


L % © 2 4 
* I : » 
1 * * * 0 
1 4 3 
= * * 
* Wc 1 X 
* 2 7 ws 7-3-1 . — of * ; 7 * 
ee et 4 i * 3 — - 1 — Pa : 1 , 
6 * — 2 2 4 8 ” * + 
Fa — 3 
8 5 8 A 8 ; 
* * . - 
* 5 4 0 * N * 
* E 4 —4 - "A # — * — 
4 : 
* '* MF , 
Ws - : 4 . 
4 8 - 3 * a 0 * 
25 © LS 1 -£ ; 
4 = 1 * - 
- 
” 
% * 
* 1 P. 0 « 
. 


Die Uſe of the QUADRAN r. 
Deſcription of the Diagonal Sc AL. E. 


» 


. * 

5 3 

* 
” 


ual to the Secant of the Latitude whereto they are fitted, the Radius 

of which Secant is 5 Inches long. | | 

The lefler Sines continued the other Way, their reſpective Radius are made 

2 Sine of the Latitude of the greater Sine, whereof they are 

continued. . 5 ; | 

The Parallel-Lines fitted to the reſpective Latitude, are not equidiſtant, 
but are determined by Proportion. 1 : | 


De Us E of the Diagonal-Scale. 


| 1. To find the Time of the Sun's Riſing or Setting. 
I N the Parallel proper to the Latitude, take out the Sun's Declination 
out of the leſſer continued Sines, and enter one Foot of this Extent at 


the Complement of the Declination of the Line of Sines on the Right Edge of 
the Quadrant 5 Inches Radius, accounted from the Center; and in the equal 


Limb, the Thread being laid according to the neareſt Diſtance to the other 


Foot, ſheweth the Time ſought. 
In the Latitude of York, 54 deg. if the Sun have 20 deg. Declination 
Northwards N he Ri- F 4 1 and Sets © 8 7 5 
Southwards 5 ſeth at 4 8 . 7 ; 


2. To find the Hour of the Day or Night for South-Declination. 


In the Parallel proper to the Latitude, account the Declination in the leſ- 
ſer continued Sine, and the Altitude in the greater Sine, and take their Di- 
ſtance, which Extent apply, as before, to the Complement of the Declina- 


hread to the other Foot, according to the neareſt Diſtance, it ſhews the 
ime ſought in the equal Limb. es | | 
Example. In the Latitude of Yor#, when the Sun hath 200 of South De- 
Clination, his Altitude being 5 deg. the Hour from Noon wi 

min. paſt 3 in the Afternoon. 5 


Fr enn e F 


The Declination muſt be taken out of the leſſer Sine in the proper Pa 


rallel, and turned upward on the greater Sine, and there it ſhews the Sun's 


Altitude at 6 of the Clock in this our Northern Hemiſphere, the Diſtance - 
and given Altitude muſt be entered, as before, at Ws Complement of the 

of your Compaſles accord. 
ing to its neareſt Diſtance ; and it ſhews the Hour in the Limb of he 8 
drant from 6 towards Noon or Midnight, according as the Sun or Stars RR 


Declination, laying the Thread to the other Foo 


Altitude was greater or leſſer than the Altitude at 6. 


1 


1 is but ſeveral Lines of Sines, the greater whereof is ends 
| eq 


tion in the Line of Sines on the Quadrant 5 Inches Radius, and laying the 


be found 45 


* Mee e I: 


So in the Latitude of York, when the Sun hath 20 deg. of North Decli- 
8 nation, if his Altitude be 40, the Hour will be 40 min. paſ 8 in the Morn- 
ing, or 14 min. paſt 3 in the Afternoon. 

4. The Converſe .of the former Propoſition will be to find the Sun's Alti- 
tude at any Hour of the Day, or of any Star at any Hour of the Night. 

I need not inſiſt on this, having ſhewn the Mr of it on * foregoing 
Quadrants, only for theſe Scales, uſe the Limb inſtead of the leſſer Sine ; for 
Stars, the Time of the Night muſt be firſt turned into the . ne and 
then the Walk is the ſame 3s for the Sun. Bois 


5. 25 find the Amplitude of the 4 and. Stars, 155 
Take out the Declan out of the greater Sine, in the Parallel proper 
to the Latitude, and meaſure it on the Line of the Sines on the Quadrant 
5 Inches Radius, and it ſhews the Amplitude fought 
So in the Latitude of York 54 deg. when the Sun hath 200 of Declina- 
2 his Altitude will be 35 : 35. 


6. To find the Aae of the Sun, or any Sear i in the Heniſpbere 


For South-Declination. 


Account the Altitude i in the leſſer Sine continued in the proper Parallel, 
and the Declination in the greater Sine, and take their Diſtance ; enter one 
Foot of this Extent at the Co-ſine of the Altitude, on the formentioned Qua- | 
drant, and lay the Thread to the other Foot according to the neareſt 
ſtance, and in the Limb it ſheweth the Azimuth fron the ZEaſt or Weſt 
Southward. 

So in the Latitude of York, when the Sun hath 20 deg. of South Declina- 
tion, his Altitude being 5 deg. the Azimuth will be foun und to be 44 deg. 
47 min. to the Southward of the Zaft or Weſt. 


0 | „ North-Declination. 


by Account the Altitude in the leſſer Sine continued, and apply upwards on 
54, the reater Sine, and it finds a Point thereon, from whence take the Diſtance 

mi e Declination in the greater Sine, in the Parallel proper to the Latitude 
7 of the Place, and enter one Foot of this Extent at the Co-ſine of the Altitude 
oor 1 the Line of Sines on the Quadrant, and the Thread being laid to the other 
PFcot accordin . to the neareſt Diſtance, ſhews the Azimuth in the Limb from 
the Eaſt or 
So in the . of York, when the Sun hath 20 deg. of North-Declina- 
tion, and 40 deg. of Altitude, his Azimuth is 23 deg. 16 min. to the South- 
ward of the Eaft or Wet. 


* 
0 * 


hen the Hour, or Azimuth falls near Noon, for more Certainty you may 
1 Jay the Thread to the Complement of the Declination for the Hour, or the 

mplement-of the Altitude for the Azimuth, in the Limb, and enter the re- 
- JpeRtive Extent, a. between the Thread and the Sine and to 0 find the 
EY Antwer i in the. _ - 


„ 5 
* 5 N 


N fide are drawn all theſe Lines. 

— Dialling Scat 6 ours or double - Tangonts- with a Line of 
atitude fitted thereto, _ . a 
large Chord. ; | g = 
. Loc for the * 8 Diſtance from the Meridian. Mn A 


9 


n The Uſe of the QUADRANT. - - 49 
A Line for the Stile's Height. 33h, 81 %% ors ao FFF 7.0 | 
A Line for the Angle of 12 and 6. 

A Line for the Inclination of Meridians, | 

All theſe relate to Dialling, FFF vac da 

An Azimuth Scale being two Lines of natural Sines of the ſame Radius 
ſet together at O, and from thence numbred with Dedlination, this Scale 
muſt be made of the ſame Sine that the Hour-Scale ing is made of, 
continued from O one Way to 38: 28. and the other Way to 23: JT min. 
or further at Pleaſure: but numbred from the Beginning, which is at the 
12 of that 38: 28. the Complement of the Latitude with 10, 20, &c. up 
„%% dh VV | 6 a te SR 4 

The Hour-Scale is no other than a Line of Sines, with the Deelination ſet 
againſt the Meridian Altitude, in the Latitude of London, the Radius of which 
Sine is equal in Length to the Dialling-Scale of Hours. 2 5 3 


I 1 | i WH The Uſe of theſe Scales. g | = 4 
The Line of Hours and Latitude is general for pricking down all Dials 
with Centres, as hath already been Rey the Uſe of the great Quadrant, 

and by the Help of the Scale of Hours may the Diameter of ſuch a Circle be 
raduated as is placed in on the Back of the Quadrant, and the Line of 
Latitudes will ſerve as a Chord to divide the upper Quadrant, arid the Hour- 
cale, or Line of Sines, will ſerve as a Chord to divide a Semicitcle 8 
Diameter is equal to the Scale of Hours) into 90 equal Parts, and thelt 
Subdiviſions. Tre | ans 8 
Ibe particular Scales give the Requiſites of upright Derliners in this Lati- 
tude by Inſpection, for count the Plane's Declination in the Line of Chords, 
and a Square laid over it interſects all thoſe Requiſites, or may be found by 
applying the Declination taken out of the Chords, with Compaſſes to every 
other Line. | * 


Examp. If an upright Plane decline 35 deg. from the Meridian, 


The Subſtile's Diſtance from the Meridian will be | 71 : 30 
The Stile's Heiglit i 7 Hott 30 : 38 
The Inclination of Meridians 1 1 41:49 


The Angle of 12 and 6 a TT <441"Io 
Theſe particular Scales alſo reſolve ſoms of the Caſes of Right-Angled 
Spherical Triangles, relating to the Motion of the Sun or Stars this. © 
| =; | WL | 

| Of the Line of the' Stile's Height: 5 

Account the Deelination of the Star in the Line, and againſt it in the 

Chord ſtands che Amplitude of the Sun or Star from the Meridian 


+3 
— 


Franp. When the Sun hath 18 deg. of. Declination; his Ampßtude will be 
7 0 


67 2 13 min. from the Meridian, and 29 : 47 from the Vertical. 


On the Stile-Line may be found the Sun's Altitude on all Hours, when he Vt 8 8 


is in the Equinoctial, by applying the Hour from 6 taten from the Ch 
- to the other End of the Stile s-Linneeaea. Þ 


i 1 
21 88 4 » +. 625 


7 20s 5 E W's 2 01 1 11 
r Of the Subftiler Line. 1 85 885 


Hetoby we may find the Time, of Sun Riling, an Setting by ting ne 


Declination out of the Subſtiler-Line, an meaſuring it on the Line of Chordss 
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Examp. When the Sun hath 18 deg. of North-Declination, the Af anl. 


Difference is 24 : 09. in Time 1 Hour 36 f min. and ſo much the Sun * 
and Sets from 6. 


8 . may be als found the EquinoRtal Altitude to! every Azimuth. A. 


f the Line of 'the Arb of 12 me" 


aaa tis ea een of the Declination on this Scale, als inſt i 
2 ft Chords ſtands the Hour from Six, that the Sun will be due | 

£e 4 
Examp. When the Sun hath 18 deg. of Morth-Declination, he will be 
Ea or W/eft at 7 in the Morning, or 4 in the Afternoon, 


' theſe Scales the Requiſites of Ea or 1 Mae's or mant Dials 
in this Latitude may be fonnd. 


TS 


I. The Subftile's Difance ron the Aiden 


Account the Reclination and Inclination in the Chords, and 5 it in 
| 9 for 12 and 6 Rands the Complement of the 2 fought. * 


alt 50 2. Err the Stiles Height. kad gl 


4 rh the Reclination in the leſſer Sines on the Diagonal Scale i in the Pa- 
proper to the Latitude to the greater Sine, and it ſhews the Arch 


- 5 "> — 
28 | 

= 

4 5 * by 


=... | 7 3. For the "FUE of the Meridians. 
_  - — This may be found alſo on the Diagonal-Scale, when the Subſtile's Di- 
=_ ſtance is leſs than the Latitude; by accounting the Subſtile's Diſtance on the 


gy * and ping! it to the leſſer. 


4. For the Angle of 12 and 6. 


Account the Complement of the Reclination on the Chord, 20 5 i 
LEES in the Subſtiler-line, is the Complement of the Angle fought. | 


Theſe Seales are fitted to find che Hour from Noon in the Verſed Sine; and 


= | 3 an Zaft or M- Dial recline 35 deg. | 

= Hm The Subftile's Diſtance from the Meridian will be 45 52 
=. I © The Stile's Height | yes 41 
=—_— - The Inclination of the Meridians hes | 3 66: 27 
* . | The Angle of $3 and & ©: 7; :::-. 07 eraeier ee : 55 
9 f Of the Heur and Azimuth-Scales. 


3 . 1 * their Uſe 1 ppoſe the Hour and Azimuth of the Sun to be no farther 
+” _ Fo 31 the Noon Meridian than 90 4 therefore I think fit to omit ity it * 
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1 88. I. The Deſcription and Us A a Semicirel 8 this Latitude. 
> This. Semicircle is an Inſtrument in its Kind, more facile than a Quadrant, 
LETT ne being no. Trouble before or after Six in Summer-time, in reQifying the 

perform the Operation in the reverted Tail; and the Uſe is caf,, 

all TT > the W „ eee Rid required fo 1 


Th M i oy 


the Bead, but to lay the Thread over the D 8 of the * and to ſet the 


Bead to that Ecliptick the Thread interſect 

This Semicifcle hath but one Face. 

The Projection being the ſame with that that is firſt deſcribed in the Book, 
and all the Uſes the ſame. — The Horizon may be plainly known, it be- 
ing the biggeſt Line in the Projection, and marked with o 0 —— fignt- 
fying no Degrees of Altitude. 
| And above the Projection, in two Semicircles, are the Days of the Months, 

reſpecting the Four Seaſons of the Year. 

p Alſo in another Semicircle under them is ſet the Sun's Declinatien, to 23 
eg. 3om. 


Sect. II. Concerni ng the Projection for the Latitude of Barbadoes 
and Greenland. that is annexed to the Cut of the Semicircle. 


For Variety-Sake there is alſo added a Draught of a Projection for the 
Latitude of Barbadoes and Greenland: the Reader may in the Ule of the former 
(namely, for Barbadoes) find that every Day when the Sun comes to the Meri- 
dian between the Zenith and the elevated Pole, he will upon divers Azimuths 


in the Forenoon (as alſo in the Afternoon) have two ſeveral Altitudes, and ſo 


be twice before Noon, and twice after Noon, at ſeveral times of the Day 1 
one and the ſame Azimuth, viz. only upon ſuch as lie between the Sun's 
Coaſt of Riſing and Setting, and his remoteſt Azimuth from the Meridian, 
which cauſeth the going forwards and backwards of the Shadow; and it may 
be obſerved, that the # ci for the moſt part in thoſe Latitudes, hath no Ver- 
tical Altitude or Depreſſion, and fo comes not to the Bat or Weſt. | 
Likewiſe in the latter for Greenland, you may obferve that the Sun, a good 
Part of the Summer-half-year, comes not to the 3 and ſo nn 
Riſeth nor Settetn. 


—᷑ 


The Inſtrumental Work of ſome of the 


foregoing Treatiſe of Mr. John Collins, 
Performed by Artificial Sines and 
Tan gents. 


Sect. I. His greateſt Declination and Place given, to find ts * _ 


preſent Declination. 


Examp. QUppoſe on April the 27th, the Sunfs Place to be in , 1 
8 he is diſtant from the neareſt Equinoctial Point Y 47 deg, _ 25 


his greateſt tan 23 deg» 30 min. his preſent Declination 1 is required: 


"x 
-&. 


* 
3 * 


=: FR, £ ' the 17 the Qu AD * A Wr. | 
Says As the Radius | 90: of 19,0000. 
"7 to the Sine of the Sun's: reateſt Peel £44 | 
So is the Sine of the Sun's Diſtance from Y 2 7 
| , bp the Sine of his pacfent Declination 7 17 19. 
. See. u. The Sun's 'sgreatel Declinacion and f nee Declination jt 
„„ Sa TI „ven, to find bis Place. N 9 


His wk Nan 3 his preſent Declination T7 : oo. 1 


my increaſing his Place i is required. © | 
Af Radius. . | 90 : ©0p190.00000 _ al 
© - Ts to the Sine of the Sun's greateſt Heclin, Com. Arich 23 30 0.309 0 
80 is the gine of his preſent Declination 17 0 9.4650 g , | 
To the Sine of the Sun's Diſtance from 5 47 3 07 > 9.86523 


2» ©7424 20-122 CFU. 23 ; | & 
* IT. Sun. s Declination and Diſtatice, from the neareſt 
 Equonet} ial-Point given, #0. Ad The Nn Aue > 


; 255 As the Radius... 90 : 09.,10.00090 1 
to the Tangent-of the Sun's 8 56 _ * 47 : O7 N. 03211 77 
8 is — of the Sun's greateſt Decliatien 23: 3034 0 bj 
121 oithe; ee of the Sun's: e Algen/nonw 1 44 371 19 9555 ow 
*IS F et: © Sn x7 0 
Which 40 d 37. "Oy is the Sam's Right Aſcenſion in 17 dow; 07 min-. 1 
of 5: But © obſeve, - if the Right Aſcenſion of the Point ſought is in 5 
the fecond Quadrant , =, M, then take the Complement of the Arch | i 
found to be 180 deg. if? it be in the third Quadrant of Ecliptick, =, IN, 2, . * 
add a Semicircle to the Arch found. But if it be in the laſt Quarter, ſubſtract bu 
the Arch found from | wh deg. and 5 have the _ Aſcenſion deſired. | * 
1 Sec. IV. 70 find the Sun's Amplitude, or Coaſt of Ring . 
11 "ER and Serting fr on the Eaſt or Welt. 5 
—= e The . of the Pole and the Declination 4 the Sun given, J 
= ta find bis Amplitude, ._. . | | 6 
5 As the Radius 90 : OO, 19.00000 | 
A I Is te the Co- Sine of the Laticude, Complement Arith. 51 : 30 N 0.20569 8 
5 So is the Sine of the Declination 17: 005 9.46593 iy 


28: 02 & 9.67162 


To the Sine of the Amplitude | 


